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ABSTRACT
The p re se n t s tu d y  was an e v a lu a tio n  of th e  E lem entary Science 
Study program as used in  s e le c te d  classroom s in  E ast Baton Rouge P a r is h ,  
L o u is ia n a , du ring  the' 1972-73 school s e s s io n . Twenty q u e s tio n s , c o n s t i ­
tu t in g  P a r t  I  o f the d a ta -g a th e r in g  in s tru m e n t, were used to  measure 
s tu d e n t achievem ent in  p rob lem -so lv ing  a b i l i t y  in  elem entary  sc ien ce  in  
th e  s tu d y . Ten q u e s tio n s , c o n s t i tu t in g  P a r t  I I  o f the d a ta -g a th e r in g  
in s tru m e n t, were used to  a s se s s  v a rio u s  s tu d e n t a t t i tu d e s  toward t h e i r  
sc ie n c e  in s t r u c t io n  in  th e  s tu d y . The In stru m en t was designed under the 
d i r e c t io n  of recognized  a u th o r i t i e s  in  th e  f i e ld  o f measurement and 
e v a lu a tio n .
F ive independent v a r ia b le s  were in c o rp o ra ted  in  the d esig n  of 
th e  s tu d y  fo r  s t a t i s t i c a l  c o n tro l and fo r  a s tu d y  of th e i r  e f f e c t  on the 
dependent v a r ia b le ,  achievem ent on the  c o g n itiv e  t e s t .  The f iv e  in d e ­
pendent v a r ia b le s  w ere: tre a tm e n t (ex p erim en ta l and c o n t r o l ) , experience
(p rev io u s  ESS and no p rev io u s  ESS), sex , r a c e ,  and age. Three p a ir s  of 
fo u r th  g rad e , fou r p a i r s  o f f i f t h  g rade, and th re e  p a ir s  o f s ix th  grade 
classroom s (a t o t a l  of tw enty classroom s) were included  in  th e  s tu d y . 
E xperim ental and c o n tro l c la s so s  were from sch o o ls  of m atching so c io ­
economic backgrounds. A t o t a l  of 566 s tu d e n ts  p a r t ic ip a te d  in  the s tu d y .
A nalysis  of th e  c o g n itiv e  p a r t  o f  th e  t e s t  (P a r t  I )  was perform ed
«*■    .... ^
by m u ltip le  c l a s s i f i c a t io n  a n a ly s is  of co v a rian ce . A nalysis  of the 
a f fe c t iv e  p a r t  o f the t e s t  (P a r t  I I )  was perform ed by c h i-sq u a re .
ix
XSUMMARY
S ig n if ic a n t  d if fe re n c e s  in  ad ju s ted  achievem ent means were found 
to  e x i s t  in  grades fo u r and s ix  between the  experim en tal and c o n tro l 
groups.
S ig n if ic a n t  d if fe re n c e s  in  a d ju s ted  achievem ent means were found 
to  e x i s t  in  grade s ix  between the  group of s tu d en ts  w ith  p rev ious ESS 
experience and those w ith  none.
The d if fe re n c e s  between male s tu d en ts  in  th e  experim en tal group 
and male s tu d en ts  in  the c o n tro l group and between female s tu d e n ts  in  the  
experim ental group and female s tu d e n ts  in  th e  c o n tro l group d id  not 
d i f f e r  s ig n i f ic a n t ly .
S ig n if ic a n t d if fe re n c e s  in  a d ju s te d  achievem ent means were found 
to  e x i s t  in  grade s ix  between b lack  s tu d e n ts  in  th e  experim ental group 
and b lack  s tu d en ts  in  the c o n tro l group.
S ig n if ic a n t  d iffe re n c e s  in  a d ju s te d  achievem ent means were found 
to  e x i s t  in  a l l  grades combined between younger and o ld e r  experim ental 
s tu d en ts  and th e i r  re sp e c tiv e  c o u n te rp a rts  in  the c o n tro l group.
A s ig n i f ic a n t  in te r a c t io n  was found to  e x i s t  between experience 
and trea tm en t in  grade s ix .
A s ig n i f ic a n t ly  h ig h er p ro p o rtio n  of experim en tal than  c o n tro l 
s tu d e n ts  in  a l l  grades combined were found to  have a fav o rab le  a t t i tu d e  
toward th e i r  sc ien ce  in s t r u c t io n .
A s ig n i f ic a n t ly  h ig h er p ro p o rtio n  of experim en tal than  c o n tro l 
s tu d e n ts  in  a l l  grades combined were found to  have a g re a te r  a p p re c ia tio n  
of sc ience  m a te r ia l  m astered .
A s ig n i f ic a n t ly  h ig h e r p ro p o rtio n  of experim en tal th an  c o n tro l
x i
s tu d e n ts  in  a l l  g rades combined were found to  en joy  th e i r  sc ien ce  le a rn ­
ing a c t i v i t i e s .
CONCLUSIONS
W ithin  th e  l im ita t io n s  of the study  th e  fo llo w in g  co nclusions 
seem w arran ted :
1. Both th e  experim en tal and c o n tro l method of sc ien ce  in s t r u c ­
t io n  used in  the s e le c te d  classroom s in  th is  s tudy  seem to  have met the 
sc ience  e d u c a tio n a l needs o f the s tu d e n ts  in vo lved .
2 . The experim en ta l method o ffe re d  an a l t e r n a te  method of 
sc ien ce  in s t r u c t io n  and should con tinue  to  be encouraged fo r  use by 
te a c h e rs  who by d is p o s i t io n  and in c l in a t io n  f e e l  com petent w ith  th i s  
method o f in s t r u c t io n .  Adoption o f th e  experim en ta l method should n o t be 
made m andatory.
3 . The experim en ta l method seems to  have had a g re a te r  e f f e c t  
among th o se  s tu d e n ts  who had never re ce iv e d  p rev io u s  ESS in s t r u c t io n .
4 . Use of th e  experim ental method d id  l i t t l e  to  a l t e r  the 
d if fe re n c e  in  th e  sc ien ce  achievem ent o f w h ite  and b lack  s tu d e n ts .
5. S tuden ts  in  th e  experim en tal group had a more fav o rab le  
a t t i t u d e  toward t h e i r  sc ien ce  c la s s e s  than  s tu d e n ts  in  the  c o n tro l group.
6 . S tuden ts  in  the  experim en tal group had a g re a te r  a p p re c ia ­
t io n  of sc ien ce  m a te r ia l  m astered than  s tu d e n ts  in  the  c o n tro l group.
7. S tuden ts  in  the experim en tal group enjoyed th e i r  sc ien ce  
le a rn in g  a c t i v i t i e s  more than d id  the s tu d e n ts  in  the  c o n tro l group.
CHAPTER I
INTRODUCTION
A g ro a t d ea l o f emphasis In  ed u ca tio n  has re c e n t ly  been p laced  
on In d iv id u a l d if fe re n c e s  which e x i s t  among le a r n e r s .  Some In d ic a tio n s  
o f th is  emphasis a re  seen  In  th e  e f f o r t s  toward In d iv id u a liz e d  in s t r u c ­
t io n .  O ther In d ic a tio n s  o f t h i s  emphasis a re  seen In  tre n d s  of 
in s t r u c t io n  which encourage s tu d e n t in q u iry  o r  "d isco v ery "  as the b a s is  
o f in d iv id u a l le a rn in g . Such tre n d s  are  based on th e  assum ption th a t  
the  s tu d en t le a rn s  most r e a d i ly  and most e f f e c t iv e ly  in  th o se  s i tu a t io n s  
which d ea l d i r e c t ly  w ith  h is  p e rso n a l in q u i r ie s .
Science i s  an a rea  of s tu d y  which r e a d i ly  lends i t s e l f  to  
in s t r u c t io n  by the le a rn e r -d is c o v e re r  method. The McGraw-Hill E lem entary 
Science Study (ESS) i s  one o f s e v e ra l  sc ien ce  programs which a ttem p t to  
employ such a method o f in s t r u c t io n .  The E lem entary Science Study was 
f i r s t  used in  the E ast Baton Rouge P a rish  school system  d u rin g  the 1969- 
70 school s e s s io n  on a v e ry  l im ite d  b a s is .  The program was th u s  in  i t s  
fo u r th  y ear of use in  th e  p a r is h  when the p re se n t s tu d y  was conducted.
At the  time th i s  study  was conducted, the  program was being  used in  
approx im ate ly  o n e - th ird  of the  e lem entary  schoo ls in  the p a r is h ,  b u t 
c o n s id e rab ly  fewer c lassroom s. To d a te ,  no thorough e v a lu a tio n  of the  
program has been conducted in  the p a r is h .
PURPOSE OF THE STUDY
Proponents of th e  McGraw-Hill E lem entary Science Study program
1
contend th a t  I n s t r u c t io n  in  th e  program i s  designed to  in c re a se  the 
s tu d e n ts ' a n a ly t ic a l  a b i l i t y  as i t  r e l a t e s  to  elem entary  sc ie n c e . The 
purpose of t h i s  s tudy  was tw ofo ld : 1. to  determ ine i f  indeed the  ESS
program did  in c re a se  s tu d e n ts ' a n a ly t ic a l  a b i l i t y  in  elem entary  sc ien ce  
as th e  program was be in g  used in  s e le c te d  classroom s in  the  E ast Baton 
Rouge P a r ish  (L o u isian a ) school system  du ring  the  1972-73 schoo l s e s s io n ;
2 . to  determ ine i f  p a r t ic ip a t io n  in  th e  E lem entary Science Study program 
made a s ig n i f i c a n t  d if fe re n c e  in  s tu d e n t a t t i t u d e  toward th e i r  sc ience  
in s t r u c t io n .
S tatem ent o f th e  Problem
Did p a r t ic ip a t io n  in  the  E lem entary Science Study program
s ig n i f ic a n t ly  a f f e c t  s tu d e n t a b i l i t y  to  so lve  sc ien ce  q u es tio n s  of a
p rob lem -so lv ing  n a tu re ?  Did p a r t ic ip a t io n  in  the  E lem entary Science Study
program s ig n i f i c a n t ly  a f f e c t  s tu d e n t a t t i t u d e  toward th e i r  sc ien ce  in s t r u c ­
tio n ?
Q uestions to  be Answered
S p e c if ic  q u es tio n s  to  be answered in  th e  study  were as fo llo w s:
1. Did s ig n i f ic a n t  d if fe re n c e s  in  achievem ent e x is t  between the 
experim ental and c o n tro l  group::?
2 . Did s ig n i f ic a n t  d if fe re n c e s  in  achievem ent e x is t  between the  
group of s tu d e n ts  who had p rev io u s  experience w ith  th e  ESS program and 
the group of s tu d e n ts  who had no p rev ious experience w ith  th e  ESS program?
3. Did s ig n i f ic a n t  d if fe re n c e s  in  achievem ent e x i s t  between 
male s tu d e n ts  in  th e  experim en ta l group and male s tu d e n ts  in  the c o n tro l 
group o r  between fem ale s tu d e n ts  in  th e  experim en tal group and female 
s tu d e n ts  in  th e  c o n tro l  group?
34 . Did s ig n i f i c a n t  d if f e re n c e s  in  achievem ent e x i s t  betw een 
w hite  s tu d e n ts  in  the experim en ta l group and w hite  s tu d e n ts  in  th e  con­
t r o l  group o r between b lack  s tu d e n ts  in  the  experim en tal group and
b lack  s tu d e n ts  in  th e  c o n tro l group?
5. Did s ig n i f ic a n t  d if f e re n c e s  in  achievem ent e x i s t  betw een 
o ld e r  s tu d e n ts  in  the  experim en tal group and o ld e r  s tu d en ts  in  th e
c o n tro l  group o r between younger s tu d e n ts  in  th e  experim ental group and
younger s tu d e n ts  in  th e  c o n tro l group?
6. Did s ig n i f ic a n t  d if f e re n c e s  in  achievem ent e x i s t  in  th e  
in te r a c t io n  of th e  experim ental and c o n tro l groups w ith  the  groups of 
s tu d e n ts  who had p rev io u s  ESS ex p erien ce  and those  who had none?
7. Did s ig n i f ic a n t  d if f e re n c e s  in  s tu d e n t a t t i tu d e s  toward 
th e i r  sc ie n ce  c la s s e s  e x i s t  between th e  experim en tal and c o n tro l  groups?
8 . Did s ig n i f ic a n t  d if fe re n c e s  in  s tu d e n t a p p re c ia tio n  of 
m a te r ia l  m astered  in  t h e i r  sc ien ce  c la s s e s  e x i s t  between the  ex p erim en ta l 
and c o n tro l groups?
9 . Did s ig n i f ic a n t  d if f e re n c e s  in  s tu d e n t enjoyment o f le a rn in g  
a c t i v i t i e s  in  t h e i r  sc ien ce  c la s s e s  e x i s t  between the ex perim en ta l and 
c o n tro l groups?
Hypotheses Tested
In  o rd e r to  re so lv e  the  above mentioned q u e s tio n s , the  fo llo w in g  
hypotheses were te s te d :
1. For each grade in  th e  s tu d y , no s ig n i f ic a n t  d if f e re n c e s  in  
•achievem ent e x is te d  between th e  experim en tal and c o n tro l g roups.
2 . For each grade in  the  s tu d y , no s ig n i f ic a n t  d if f e re n c e s  in  
achievem ent e x is te d  between th e  group of s tu d e n ts  who had p rev io u s
experience  w ith  the ESS program and th e  group of s tu d e n ts  who had no 
p rev io u s  experience w ith  th e  ESS program .
3. For each grade in  the  s tu d y , no s ig n i f ic a n t  d if fe re n c e s  in  
achievem ent e x is te d  between male s tu d e n ts  in  the  exp erim en ta l group and 
male s tu d e n ts  in  the c o n tro l group nor between fem ale s tu d e n ts  in  the 
experim en tal group and female s tu d e n ts  in  th e  c o n tro l group.
4 . For each grade in  the s tu d y , no s ig n i f ic a n t  d if fe re n c e s  in  
achievem ent e x is te d  between w hite  s tu d e n ts  in  th e  ex perim en ta l group and 
w hite  s tu d e n ts  in  the  c o n tro l group nor between b lack  s tu d e n ts  in  the  
experim en tal group and b lack  s tu d e n ts  in  th e  c o n tro l  group.
5 . For each grade in  the s tu d y , no s ig n i f i c a n t  d if fe re n c e s  in  
achievem ent e x is te d  between o ld e r  s tu d e n ts  in  the  ex p erim en ta l group and 
o ld e r  s tu d e n ts  in  the  c o n tro l  group nor between younger s tu d e n ts  in  the 
experim en tal group and younger s tu d e n ts  in  the  c o n tro l group.
6. For each grade in  the  s tu d y , no s ig n i f i c a n t  d if fe re n c e s  in  
achievem ent e x is te d  in  the in te r a c t io n  o f  th e  experim en ta l and c o n tro l  
groups w ith  the group of s tu d e n ts  who had p rev io u s  ESS ex p erien ce  and 
those  who had none.
7. For each grade in  the  s tu d y , no s ig n i f i c a n t  d if fe re n c e s  in  
s tu d en t a t t i tu d e  toward t h e i r  sc ie n ce  c la s s e s  e x is te d  between the  
experim en tal and c o n tro l g roups.
8 . For each grade in  the  s tu d y , no s ig n i f i c a n t  d if fe re n c e s  in  
s tu d e n t a p p re c ia tio n  of m a te r ia l m astered  in  t h e i r  sc ie n ce  c la s s e s  
e x is te d  between the experim en tal and c o n tro l  g roups.
9. For each grade in  th e  s tu d y , no s ig n i f ic a n t  d if fe re n c e s  in  
s tu d e n t enjoyment of le a rn in g  a c t i v i t i e s  in  t h e i r  sc ie n ce  c la s s e s  e x is te d  
between th e  experim ental and c o n tro l  g roups.
These n u l l  hypotheses were te s te d  a t  the .05 le v e l of s t a t i s t i c a l  
s ig n if ic a n c e .
DEFINITIONS OF TERMS USED
Elem entary  Science Study
As used in  th i s  s tu d y , E lem entary  S cience Study (ESS) r e f e r s  to  
th e  method of sc ien ce  in s t r u c t io n  by th a t  name as pu b lish ed  by the  
McGraw-Hill Book Company.
E xperim ental Group
As used in  th i s  s tu d y , ex p erim en ta l group r e f e r s  to  th e  group of 
te a c h e rs  and /o r th e i r  s tu d e n ts  who were employing the  Elem entary Science 
Study program fo r  a t  l e a s t  75 p e rc e n t o f the  tim e sp en t on sc ien ce  
in s t r u c t io n .
C ontro l Group
As used in  th i s  s tu d y , c o n tro l  group r e f e r s  to  the group of 
te a c h e rs  and /o r th e i r  s tu d e n ts  who w ere n o t employing the E lem entary 
Science Study program.
Treatm ent
As used in  th i s  s tu d y , tre a tm e n t r e f e r s  to  th e  s tudy  of the  
e f f e c ts  o f the experim en ta l and c o n tro l  groups.
P rev ious ESS Experience
Any s tu d en t who had re c e iv e d  sc ie n c e  in s t r u c t io n  by the ESS 
method during  e i th e r  o f the  two p rev io u s  y ea rs  was s a id  in  th i s  study  
to  have had previous ESS e x p e r ie n c e .
P rob lem -so lv ing  A b il i ty
As used in  th i s  s tu d y , p rob lem -so lv ing  a b i l i t y  r e f e r s  to  o n e 's  
a b i l i t y  to  perform  ta sk s  of "h ig h e r"  co g n itiv e  n a tu re  such as A p p lic a tio n , 
A n a ly s is , S y n th e s is , o r  E v a lu a tio n  as d efin ed  in  Bloom's Taxonomy of 
E d u c a tio n a l O b je c tiv e s .
Achievement
As used in  th i s  s tu d y , achievem ent r e f e r s  to  o n e 's  sco re  on 
th e  p r e t e s t  and p o s t t e s t  in s tru m en ts  ad m in iste red  as p a r t  of th e  s tu d y .
Race
As used in  th i s  s tu d y , ra c e  r e f e r s  to  o n e 's  belonging  to  e i t h e r  
th e  C aucasian  or Negro race  as d e fin ed  fo r  each studen t on h is  E a s t 
Baton Rouge P a r ish  school re c o rd s .
O lder S tuden ts
As used in  t h i s  s tu d y , th e  term  o ld e r  s tu d en ts  r e f e r s  to  th o se  
s tu d e n ts  whose b ir th d a y s  were betw een January  1 s t and June 3 1 s t ,  in c lu ­
s iv e ,  and who had no t been a c c e le ra te d  in  t h e i r  p rogress through  the 
g rades a tte n d e d .
Younger S tuden ts
As used in  th is  s tu d y , the term  younger stu d en ts  r e f e r s  to  th o se  
s tu d e n ts  whose b ir th d a y s  were between Ju ly  1 s t and December 3 1 s t ,  in c lu ­
s iv e ,  and who had no t been re ta in e d  in  th e i r  p ro g ress  through th e  g rades 
a tte n d e d .
SCOPE AND LIMITATIONS OF THE STUDY
The s tu d y  was conducted in  th e  East Baton Rouge P a r ish  (L o u is ia n a )
7p u b lic  school system  d u ring  the  1972-73 school s e s s io n . Only s e le c te d  
classroom s in  the fo u r th ,  f i f t h ,  and s ix th  grades were included  in  the 
s tu d y . Twenty c lassro o m s, te n  ex p erim en ta l and te n  c o n tro l ,  from 
schoo ls  o f m atching socio-econom ic com position  were s e le c te d  fo r  p a r t i c i ­
p a t io n . In  so f a r  as was p o s s ib le ,  the te a c h e r  o f each c o n tro l c la s s ­
room was matched to  one in  an  ex p erim en ta l c lassroom  on the  b a s is  of 
sex , ra c e , age, p ro fe s s io n a l  t r a in in g ,  and y ea rs  teach in g  ex p erien ce  in  
E a st Baton Rouge P a r is h .
The p r e t e s t ,  designed  under th e  d i r e c t io n  of re sp e c te d  a u th o r i ­
t i e s  in  th e  E ie ld , was a d m in is te re d  in  each classroom  by the classroom  
te a c h e r  in  e a r ly  November, 1972. The in stru m en t was ad m in iste red  again  
as a p o s t te s t  in  e a r ly  May, 1973. . S p e c if ic  d ire c t io n s  fo r  th e  adm inis­
t r a t i o n  of the in s tru m en t which c a l le d  fo r  th e  te a c h e r  to  read  aloud 
each item  to  the s tu d e n ts  as  they  s tu d ie d  t h e i r  t e s t  b o o k le ts  were 
su p p lie d .
ORGANIZATION OF THE STUDY
C hapter I
C hapter I  p ro v id es  an  in tro d u c tio n  o f the problem under in v e s t i ­
g a tio n , th e  s ta tem en t o f th e  problem , and s p e c i f ic  hypotheses 
te s te d .
C hapter I I
C hapter I I  p re se n ts  a rev iew  of the  r e la te d  l i t e r a t u r e .
C hapter I I I
C hapter I I I  d e s c r ib e s  th e  method o f procedure and sou rces o f the
d a ta .
Chapter IV
C hapter IV p re se n ts  the d a ta  and th e  a n a ly s is  o f the  d a ta . 
C hapter V
C hapter V c o n ta in s  the  summary and co n c lu s io n s .
CHAPTER II
REVIEW OF THE RELATED LITERATURE
During the 1960 's and e a r ly  1970's  th e re  was a g r e a t  d ea l of 
a c t i v i t y  and change in  cu rricu lu m  in  a l l  s u b je c ts ,  b u t e s p e c ia l ly  in  the  
a re a s  of m athem atics and s c ie n c e . The elem entary  school sc ien ce  c u r r ic u - .  
lum was no t among th e  l e a s t  a f f e c te d  by th e se  changes. The ou tlook  of 
th e  in n o v a tio n s  in  elem en tary  school s c ie n c e , d ire c te d  in  g en e ra l by 
t r i a d s  of p ro fe s s io n a l  s c i e n t i s t s ,  u n iv e r s i ty  p e rso n n e l, and o u ts ta n d in g  
classroom  te a c h e rs ,  was toward th e  in q u iry -d isc o v e ry  method of sc ien ce  
in s t r u c t io n  and took many form s. The th re e  most notew orthy forms o f the 
"new" elem entary  school sc ie n ces  were probably  S c ien ce—A P rocess 
Approach, developed by the American A sso c ia tio n  fo r  the Advancement of 
S c ien ce , the Science C urriculum  Improvement S tudy , developed a t  th e  
U n iv e rs ity  o f C a lifo rn ia  a t  B erk eley , and the Elem entary Science S tudy, 
developed by th e  E ducation  Development C en ter, W atertown, M assach u se tts . 
This s tudy  concerned i t s e l f  w ith  th e  E lem entary Science Study (ESS), 
which d if f e r e d  from the o th e rs  m entioned c h ie f ly  in  th a t  i t  was n o t a 
h ig h ly  r ig id  s e q u e n tia l  s e r ie s  o f le sso n s  which th e  s tu d e n ts  must fo llow  
in  a predeterm ined o rd e r .
There a re  perhaps as many d e f in i t io n s  of in q u iry  and d isco v ery  
teach in g  ,as th e re  a re  proponents o f  the method. In  g e n e ra l,  in q u iry  can 
be defined  as th e  immediate search  fo r  a s o lu t io n  to  a problem , w hether 
i n s t r i n s i c a l l y  o r e x t r in s ic a l ly  imposed (Bybee, 1972:23). D iscovery i s  
th e  r e s u l t  when the  sea rch  lead s  one to  an e x is t in g  s o lu t io n .  In
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d e sc r ib in g  f iv e  c h a r a c te r i s t i c s  of in q u iry  te a c h in g , Uhlhorn (1971:238) 
m ain ta ined  th a t  th e  emphasis must be on the  p rocess of sc ien ce  w ith  the 
c o n te n t se rv in g  a s  a v e h ic le  to  develop th e  p rocess  (Gagne, 1966:49), 
and th a t  th e  environm ent must be one which w i l l  s tim u la te  and encourage 
p ro d u c tiv e  in q u iry .
One of the  prim ary purposes o f employing th e  in q u iry  method of 
in s t r u c t io n ,  and indeed of a l l  sc ie n ce  in s t r u c t io n  (Sm ith, 1961:337), 
i s  to  f o s te r  the  growth o f in q u iry  o r p rob lem -so lv ing  s k i l l s  (E s le r ,  
1970:455). Paramount in  t h i s  method must l i e  the o p p o rtu n ity  fo r  the 
s tu d e n ts  to  e x p lo re , experim ent., and make and t e s t  hypotheses on th e i r  
own (U hlhorn, 1971:238).
Cohen (1972:182) warned th a t  "Not a l l  te a c h e rs  have th e  a b i l i t y ,  
p e r s o n a l i ty ,  o r in c l in a t io n  to  hand le  th e  d i f f e r e n t  types o f 'in n o v a tiv e ' 
c lassroom  s i t u a t i o n s ."  E ls e r  (1970:454) l i s t e d  th e  need fo r  g re a te r  
te a c h e r  u n d erstan d in g  of s u b je c t  m a tte r ,  te a c h e r s ' d i f f i c u l t y  in  a c c e p t­
ing  a new ro le  as an in d i r e c t  in te g ra t iv e  le a d e r ,  and a h igh  degree of 
teac h e r  f a i lu r e  in  e a r ly  a ttem p ts  a t  in q u iry  in s t r u c t io n  as some of th e  
p rim ary  reaso n s  fo r  th e  somewluit l im ite d  adop tion  of the in q u iry  method 
in to  the  p u b lic  sch o o ls .
Among the s e v e ra l in q u iry -d isc o v e ry  methods of e lem entary  sc ien ce  
in s t r u c t io n ,  the  Elem entary Science Study (ESS) program i s  p robably  
unique in  th a t  i t  i s  n o t a s e q u e n tia l  s e r ie s  o f le s s o n s . Rogers and 
V oelker (1970:39) re p o rte d  two reaso n s  fo r  the ESS program n o t being  
s tru c tu re d  in to  a s e q u e n tia l  program: 1. le a rn in g  th e o r is t s  do n o t f u l ly
understand  ju s t  which sequences of experiences lead  to  th e  k in d s  o f 
changes in  c h i ld re n  ESS would l ik e  to  evoke, and 2 . i t  i s  the  re sp o n s i­
b i l i t y  o f each school board to  work out i t s  own sequence w ith  i t s  own
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o b je c tiv e s  in  mind.
Nicodemus (1970:649) and Novak (1969:380) d iscu ssed  the r e l a t iv e  
emphasis th a t  th e  ESS program p la ce s  on th e  a t t i t u d e  of th e  le a rn e r .
Rogers and V oelker (1970:40-42) v is u a l iz e d  th e  su c c e ss fu l ESS te a c h e r  
as one who i s  ab le  to  " . . . s e e  th e  c h ild  as hav ing  an e x tra o rd in a ry  
c a p a c ity  fo r  le a rn in g  and b e lie v e  th a t  he le a rn s  b e s t  from h is  own 
a c t i v i t y . "  th e se  w r i te r s  f u r th e r  emphasized th a t  i t  i s  the  v e ry  complex 
a t t r i b u t e  c a l le d  m o tiv a tio n  th a t  the ESS program seeks to  encourage.
Above a l l ,  the s tu d e n ts  a re  encouraged to  use the  m a te r ia ls  them selves, 
each being  deep ly  involved  p e rso n a lly  w ith  what he does and a c t iv e ly  
involved  w ith  o th e rs  working or the  same o r a s im ila r  p r o je c t .  The 
u lt im a te  purpose of t h i s  involvem ent i s  the  l e a r n e r 's  e x p lo ra tio n  of 
th e  w orld in  which he l i v e s .
Rogers and V oelker (1970:42) re p o rte d  th a t  in  th e  Cardozo P ro je c t ,  
a g h e tto  in  the D i s t r i c t  o f Columbia, many of the  n o n -v erb a l and g e n e ra lly  
u n su ccess fu l s tu d e n ts  p a r t ic ip a t in g  in  the  ESS program improved th e i r  
read in g  sk ilL s  and g en e ra l school su c c e ss . The a u th o rs  re p o rte d  th a t  
ESS a t t r i b u t e s  th i s  to  a change in  the c h i l d 's  view o f h im se lf . His 
a t t i t u d e s  and se lf- im ag e  improved, g iv in g  him a g r e a te r  sense o f power 
and a b i l i t y  than  b e fo re .
Nicodemus (1970:649-654) conducted a s tu d y  to  determ ine the  
im portance of the sequence o f ev en ts  in  the ESS--A Blocks u n i t .  In  h is  
s tu d y , two cLasses o f f i f t h  grade s tu d e n ts  were in d iv id u a lly  randomly 
assig n ed  to  e i th e r  the experim en ta l o r c o n tro l  group. The s tu d e n ts  in  
th e  c o n tro l group were g iv en , in  sequence from sim ple to  complex, a 
s e r ie s  o f q u e s tio n s  p e r ta in in g  to  the  b locks and were asked to  so lv e  
th e  q u e s tio n s . The s tu d e n ts  in  the ex perim en ta l group were g iven the
same q u es tio n s  in  rev e rse  o rder (excep t fo r  p a ire d  q u e s tio n s ) .  The 
r e s u l t s  showed th a t  fo r  th e  sim ple q u es tio n s  (numbers 1 -9 ) , th e re  were 
no s t a t i s t i c a l  d if fe re n c e s  between th e  number o f q u es tio n s  the e x p e r i­
m ental and c o n tro l  groups answered c o r r e c t ly .  However, on the  d i f f i c u l t  
q u e s tio n s  (numbers 10 -14 ), the c o n tro l  group, whose sequence was sim ple 
to  complex, ach ieved  s ig n i f ic a n t ly  h ig h e r than  d id  the  ex perim en ta l group 
While the r e s u l t s  o f t h i s  experim ent suggested  th a t  sim ple behav io rs  
should  be p re sen ted  su b o rd in a te  to  more complex ones, Nicodemus suggested  
th a t  "Most te a c h e rs  p robably  have th i s  in  mind when e v a lu a tin g  what 
a c t i v i t i e s  m ight be a p p ro p ria te  to h e lp  a c h i ld  so lv e  a prob lem ."
In  s tu d y in g  the e f f e c t  of p a r t ic ip a t in g  o r not p a r t ic ip a t in g  in  
a w orkship designed  to  in tro d u ce  the ESS u n i t  "Sm all T h in g s ,"  Wasik and 
Nicodemus (1969:347-353) found th a t  the m a te r ia ls  them selves were the  
focus o f m ajor change and th a t  p ra c t ic e s  observed in  the workshdp d id  no t 
p e r s i s t  l a t e r  in  the classroom  i f  the  m a te r ia ls  were no t a v a i la b le .  The 
w r i te r s  a ls o  re p o rte d  t h a t  the te a c h e rs  who p a r t ic ip a te d  in  the  worshop 
and who were g iven  the m a te r ia ls  fo r  use in  the classroom  used le s s  whole 
c la s s  in s t r u c t io n  than th e  groups of te ac h e rs  who e i th e r  had no t p a r t i c i ­
pa ted  in  th e  workshop o r had p a r t ic ip a te d  in  the  workshop b u t had n o t 
had th e  m a te r ia ls  made a v a ila b le  fo r  th e i r  use l a t e r  du rin g  classroom  
in s t r u c t io n .
E f fe c tiv e  e v a lu a tio n  o f an in q u iry  method o f  in s t r u c t io n  is  
d i f f i c u l t .  Smith (1969:415) and Taylor (1970:238) contended th a t  th e  
ad o p tio n  o f a "new" method o f sc ien ce  in s t r u c t io n  designed  to develop 
c r i t i c a l  th in k in g  c a l l s  fo r  the adop tion  o f measurement p rocedures which 
w i l l  r e f l e c t  th i s  change in  o b je c t iv e s .  Carey (1969:407), Smith (1969: 
41 4 ), and S tauss (1970:248) re p o rted  th a t  th e re  i s  an ap p aren t la g
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between a knowledge o f t e s t  c o n s tru c tio n  and an a p p l ic a t io n  o f th ese  
id eas  to  th e  e v a lu a tio n  o f e lem en tary  sc ie n ce  in s t r u c t io n .  B il l in g s  
(1971:827-829) found th a t  84 p e rc e n t o f  the  q u e s tio n s  su p p lied  w ith  the 
ESS u n i t  B a t te r ie s  and Bulbs were a t  th e  Comprehension le v e l  (as c l a s s i ­
f ie d  by Bloom's Taxonomy o f  E d u ca tio n a l O b jec tiv es) and th a t  th e  rem ain­
in g  16 p e rc e n t were a t  th e  A n aly sis  l e v e l .  H is a n a ly s is  o f  the ESS u n i t  
M icrogardening showed th a t  fo u r p e rc e n t o f the  su p p lied  q u e s tio n s  were 
c l a s s i f i e d  as Knowledge q u e s tio n s ,  23 p e rc e n t as  Comprehension, 30 p e rc e n t 
a s  A n a ly s is , and 42 p e rc e n t as S y n th esis  q u e s tio n s .  Rogers and V oelker 
(170:41) p o in ted  out t h a t  ESS contends th a t  s u b je c tiv e  measures such as 
im pressions o f teach e rs  and a d m in is tra to rs  a re  a ls o  v a l id  forms o f 
e v a lu a tio n  and emphasized th a t  feedback in d ic a te s  th a t  ESS c h ild re n  
" . . . l i k e  s c ie n c e , ask  more p e rc e p tiv e  q u e s tio n s , a re  more o b serv an t about 
th in g s  o u ts id e  o f sch o o l, and a c t iv e ly  i n i t i a t e  p r o je c t s ."
The a b i l i t y  to  s u c c e s s fu l ly  m anipu la te  the w r i t te n  word is  
entw ined w ith  the  e f f e c t iv e  e v a lu a tio n  o f sc ie n c e  and a l l  o th e r e lem entary  
s u b je c ts  and can be a d e te r r e n t  bo th  to  e f f e c t iv e  in s t r u c t io n  and ev a lu a ­
t io n .  F in k e ls te in  and Hammill (1969:36) found th a t  a b i l i t y  d id  no t 
s ig n i f i c a n t ly  in flu en ce  sc ie n ce  achievem ent when measured on a read in g - 
f re e  sc ie n ce  t e s t  which he developed. Absher (1973:14) f e l t  th a t  
achievem ent in  sc ien ce  should  n o t be dependent upon re a d in g , and Cohen 
(1972:180) d e c r ie d  the  re a d in g -o n ly  approach to  sc ien ce  in s t r u c t io n ,  
c a l l in g  in s te a d  fo r  the p r e s e n ta t io n  o f s e v e ra l app roaches, w h ile  Blough 
(1971:9) advocated  th a t  ed u ca to rs  should  be c a r e fu l  n o t to  e n t i r e ly  
d is re g a rd  read in g  as an e f f e c t iv e  method o f  sc ie n c e  in s t r u c t io n  in  a 
f u t i l e  a tte m p t to  have c h ild re n  d isco v e r ev e ry th in g  through f i r s t - h a n d  
ex p e rien ce .
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The review  o f the  r e la te d  l i t e r a t u r e  has shown th a t  in  re c e n t 
y ears  a g re a t  d ea l o f  a t t e n t io n  has been p laced  on the developm ent of 
in q u iry -d isc o v e ry  s k i l l s  and the accompanying p rob lem -so lv ing  a b i l i t y  
among elem entary  school sc ie n c e  s tu d e n ts .  The rev iew  has shown th a t  the  
a f f e c t iv e  domain o f le a rn in g  has been f e l t  to  p lay  an im portan t r o le  in  
e f f e c t iv e  sc ien ce  in s t r u c t io n .  The rev iew  has a ls o  shown th a t  read in g  
a b i l i t y  has assumed in  t r a d i t i o n a l  programs of sc ie n c e  in s t r u c t io n  a 
m ajor ro le  in  both  in s t r u c t io n  and e v a lu a tio n .
The p re se n t study  was suggested  by th e  absence o f s tu d ie s  in  the  
r e la te d  l i t e r a t u r e  which d e a l t  w ith  an e v a lu a tio n  of the e f f e c t  o f ESS 
in s t r u c t io n  on p rob lem -so lv ing  a b i l i t y  and th e  absence o f s tu d ie s  which 
d e a l t  w ith  an o b je c tiv e  e v a lu a tio n  of s tu d e n t a t t i t u d e  toward t h e i r  ESS 
in s t r u c t io n .  The p re se n t s tu d y  was designed  to  measure s tu d e n t a t t i t u d e  
toward th e i r  ESS sc ie n ce  in s t r u c t io n  and th e  e f fe c t iv e n e s s  o f th e  ESS 
program in  in c re a s in g  the p rob lem -so lv ing  a b i l i t y  o f s tu d e n ts  in  s e le c te d  
classroom s in  grades fo u r , f iv e ,  and s ix  in  E a s t Baton Rouge P a r is h ,  
L o u is ian a , w hile  m inim izing the  e f f e c t s  due to  d if fe re n c e s  in  read in g  
a b i l i t y .
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CHAPTER I II
DESIGN AND PROCEDURE
P erm ission  to  conduct the p re se n t s tudy  was secured  from the  
S u p e rin ten d en t o f th e  E a s t Baton Rouge P a r is h  School system . With the 
a s s is ta n c e  o f th e  G eneral C oord inator o f th e  E a s t Baton Rouge P a r ish  
S choo ls, schoo ls  o f m atching socio-econom ic s tu d e n t com position were 
s e le c te d  fo r  use in  the s tu d y . A l i s t  o f  the schoo ls chosen fo r  use in  
th e  s tudy  appears in  Appendix A.
GENERAL PROCEDURE FOR THE SELECTION OF CLASSES
A survey  was s e n t to  a l l  fo u r th ,  f i f t h ,  and s ix th  grade teac h e rs  
in  the s e le c te d  sch o o ls , ask in g  them to  r e p o r t  th e i r  age , sex , ra c e ,  le v e l  
o f  p ro fe s s io n a l  t r a in in g ,  and y ears  ojE. teach in g  experience  in  E a s t Baton 
Rouge P a r is h .  In  a d d i t io n ,  each teach er was asked to  r e p o r t  p re p a ra tio n  
in  the E lem entary Science Study (ESS) program and th e  p e rc e n t o f  sc ien ce  
in s t r u c t io n  tim e, i f  any, devoted to  ESS. C lasses  chosen to  p a r t ic ip a te  
in  the  s tu d y  were among those  in  which 75 p e rc en t o r more o f  the sc ien ce  
in s t r u c t io n  time was sa id  by th e  teach e r to  be devoted to  ESS in s t r u c t io n .
For each experim en ta l c la s s ,  a c o n tro l  c la s s  was chosen whose 
teac h e r  was o f th e  same sex and race  and who c lo s e ly  matched the  
ex p erim en ta l te a c h e r 's  age , p ro fe s s io n a l t r a in in g ,  and y ears  o f teach in g  
ex p erien ce  in  E ast Baton Rouge P a r is h .  The te a c h e rs  o f the  c o n tro l 
c la s s e s  had Lndicated on the survey form th a t  they had no t r a in in g  in  
th e  ESS program and th a t  they  were n o t employing the m a te r ia ls  o r methods 
in  th e i r  sc ie n ce  c la s s e s .
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. SOURCES OF THE DATA
Under the d i r e c t io n  o f  Dr. Sam Adams and Dr. Fred M. Sm ith, 
recogn ized  a u th o r i t i e s  in  measurement and e v a lu a tio n , an in s tru m en t was 
com piled to  be used as the  p r e t e s t  and p o s t t e s t  d a ta -g a th e r in g  d e v ic e .
The in s tru m en t was d iv id ed  in to  two p a r t s :  P a r t  I  c o n s is te d  o f twenty
sc ie n ce  q u e s tio n s  taken from the S e q u e n tia l T es ts  o f E d u ca tio n a l P rog ress  
(S c ien ce , Form 4B) and judged by th e  a u th o r i t i e s  to  be c l a s s i f i e d  as 
A p p lic a tio n , A n a ly s is , S y n th e s is , o r E v a lu a tio n  q u es tio n s  (as d e fin ed  in  
Bloom's Taxonomy o f E d u ca tio n a l O b je c t iv e s ) : P a r t  I I  c o n s is te d  of ten  
s ta tem en ts  which gave each s tu d e n t an  o p p o rtu n ity  to  in d ic a te  h is  a t t i tu d e s  
toward the  sc ien ce  in s t r u c t io n  he was re c e iv in g  and had re c e iv ed  th e  
p rev io u s  y e a r . A copy o f the in s tru m en t appears in  Appendix B.
The G eneral C o ord ina to r o f the  E a st Baton Rouge P a r ish  Schools 
and th i s  w r i te r  met w ith  th e  p r in c ip a ls  o f th e  schoo ls  chosen to  p a r t i c i ­
p a te  in  th e  s tu d y  to  d isc u s s  the p rocedure to  be follow ed in  the  s tu d y .
One p r in c ip a l  d e s ire d  the  w r i te r  to  meet w ith  the s e le c te d  te a c h e rs  in  
h is  sch o o l. Such a m eeting was h e ld .
Subsequent to  th ese  m eetin g s, cop ies  o f the d a ta -g a th e r in g  
in s tru m en t were d i s t r ib u te d  to  the te a ch e rs  o f th e  s e le c te d  classroom s 
w ith  s p e c i f ic  d ire c t io n s  to  be follow ed in  th e  a d m in is tr a t io n . These 
in s t r u c t io n s  inc luded  d i r e c t io n s  to  th e  te a c h e rs  th a t  th e  t e s t  be read  
a loud  to  the s tu d e n ts  as they  were s tu d y in g  t h e i r  In d iv id u a l c o p ie s .
T his was done to  minimize th e  e f f e c t  d if fe re n c e s  in  re ad in g  a b i l i t y  m ight 
have on th e  r e s u l t s  o f  the s tu d y .
Each s tu d e n t was asked to  w r i te  h is  name, r a c e ,  sex , and d a te  o f 
b i r t h  on h is  answer s h e e ts .  Each te a ch e r  was asked to  id e n t i f y  s tu d e n ts
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who hud hud pruvious i n s t r u c t i o n  in  the ESS program and s tu d e n ts  who had 
been e i t h e r  a c c e le r a te d  or re q u ire d  to  re p e a t  a g rade . This in fo rm ation  
was used to  p rov ide  the d a ta  needed fo r  c o n t ro l  in  the s tu d y .
The in s trum en t was ad m in is te red  as  a p r e t e s t  on November 15 o r 
16, 1972, and ag a in  as a p o s t t e s t  on May 8 o r 9 , 1973. The te a c h e rs  
ad m in is te red  the t e s t s  to  t h e i r  own c l a s s e s .
The s tu d e n t s '  s c o re s  on the  p r e t e s t  and p o s t t e s t  a d m in is t r a t io n s  
of P a r t  I  o f  the in s tru m en t and t h e i r  cho ices  on the p r e t e s t  and p o s t t e s t  
a d m in is t r a t io n s  o f  P a r t  I I  o f  the  in s trum en t were recorded  and keypunched 
a long w ith  o th e r  id e n t i f y in g  in fo rm ation  about the  s tu d e n ts  and t h e i r  
c l a s s e s .  The d a ta  were thus p repared  fo r  a n a ly s is  by computer.
DESIGN OF THE STUDY
The p re se n t  s tudy  included  th re e  c la s s e s  o f  the fo u r th  grade, 
four c la s s e s  of the f i f t h  g rade, and th re e  c la s s e s  of the s ix t h  grade 
in  bo th  th e  experim en ta l and c o n t ro l  groups.
The experim ental design  o f  the s tudy was a p r e t e s t - p o s t t e s t  
c o n tro l  group design  in  a  2 x 2 x 2 x 2 x  2 f a c t o r i a l  a r r a y .  The p r i n c i ­
p a l  s t a t i s t i c a l  an a ly ses  performed were a n a ly s is  of covariance  and c h i-  
sq u are .  A nalys is  of covariance  was used to  determ ine i f  any s ig n i f i c a n t  
d i f f e r e n c e s  in  achievement e x is te d  between v a r io u s  groups in  the s tudy 
a s  evidenced by sco res  ob ta ined  on P a r t  I  o f  th e  d a ta -g a th e r in g  
in s tru m e n t.  These an a ly ses  were used to  t e s t  hypotheses one through s ix  
in  the s tu d y .  The c h i-sq u a re  an a ly ses  were used to  determ ine i f  s i g n i f i ­
c a n t  d i f f e r e n c e s  e x i s te d  between the experim en ta l and c o n t r o l  groups in  
t h e i r  a t t i t u d e s  toward t h e i r  sc ien ce  i n s t r u c t i o n  as  evidenced by t h e i r  
r e a c t io n  to  s ta tem en ts  in  P a r t  I I  o f  th e  d a ta -g a th e r in g  in s tru m e n t .
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These an a ly se s  were used to  t e s t  hypotheses seven through n in e .
The f iv e  f a c to r s  cons ide red  in  the s tudy  w e r e : .
1 . Experim ental method
2 . ESS experience
3 . Sex
4 .  Race
5 . Age
Use of the exper im en ta l  design  chosen fo r  t h i s  s tudy  and the s t a t i s t i c a l  
procedure a n a ly s is  o f  covariance  p erm itted  ample c o n t ro l  o f  th ese  
v a r ia b le s  by a d ju s t in g  the  achievement o f  the  s tu d e n ts  in  each group fo r  
th e  e f f e c t s  o f  a l l  v a r i a b le s  o th e r  than the  one under immediate i n v e s t i ­
g a t io n .  The des ign  p e rm it ted  the  s tudy  o f  the  main e f f e c t s  o f  the f iv e  
v a r ia b le s  fo r  each grade and o f the  ten  in t e r a c t io n s  among the main 
e f f e c t s  o f  the  f iv e  v a r i a b le s  fo r  each g rad e . F igure  1 i l l u s t r a t e s  a 
model o f  th e  d es ig n .
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F ig u re  1
Model o f the Experim ental Design
Experim ental Contro l
Male Female Male Female
White Black White Black White Black White Black
Y 0 Y 0 Y 0 Y 0 Y 0 Y 0 Y 0 Y 0
ESS
Experience
No ESS 
Experience
CHAPTER IV
PRESENTATION AND ANALYSIS OF THE DATA
The purpose o f Chapter IV was twofold: f i r s t ,  to  p re se n t  and
ana lyze  d a ta  concern ing  the achievement o f  s tu d e n ts  p a r t i c ip a t i n g  in  the 
experim en ta l o r  c o n t ro l  groups in  the e v a lu a t io n  o f  the Elementary Scienc.e 
Study (ESS) program as  used in  s e le c te d  classroom s in  the E a s t  Baton 
Rouge P a r is h ,  L o u is ian a ,  school system . A second purpose o f  Chapter IV 
was to  p re se n t  and analyze  d a ta  concern ing  the  a f f e c t i v e  responses  of 
s tu d e n ts  who were members o f  e i t h e r  the experim en ta l or c o n t ro l  groups 
in  the s tudy .
ANALYSIS OF DATA RECEIVED FRCM PART I  
OF DATA-GATHERING INSTRUMENT
P a r t  I o f  the d a ta -g a th e r in g  ins trum en t con ta ined  twenty c o g n i t iv e  
q u e s tio n s  judged by a  panel o f a u t h o r i t i e s  to  be o f  a p rob lem -solv ing  
n a tu r e .  A na lys is  of the d a ta  was made by a n a ly s is  o f  co v ar ian ce ,  w ith  
the  p r e t e s t  sco res  se rv in g  as the c o v a r ia n t .  The f iv e  v a r ia b le s  in  the 
s tudy  were tre a tm e n t,  p rev ious  ESS ex p er ien ce ,  sex , r a c e ,  and age.
The d a ta  in  Table 1 show th a t  o f the main e f f e c t s  fo r  the combined 
grades fo u r ,  f i v e ,  and s ix ,  only race  was found to be s t a t i s t i c a l l y  
s i g n i f i c a n t ,  w ith  an F - r a t i o  of 19 .76 . Treatment was approaching s i g n i f i ­
cance, w ith  an F - r a t i o  o f  3 .1 6 .  Of the  te n  i n t e r a c t io n s  among the  f iv e  
main e f f e c t s ,  only  those  between tre a tm e n t x age and experience  x race  
were found to  be s i g n i f i c a n t .  The p r e t e s t  was found to  be h ig h ly  s t a t i s ­
t i c a l l y  s i g n i f i c a n t ,  underscoring  the wisdom of having i t s  e f f e c t  removed
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Table 1
A nalysis  o f  Variance of Achievement o f  S tudents  C la s s i f ie d  
According to  Treatm ent, E xperience , Sex, Race, and Age 
in  Grades Four, F iv e ,  and S ix  Combined
Source of 
V a r ia t io n
Degrees of 
Freedom
Sum of 
Squares
Mean
Square F
Treatment 1 15.75 15.75 3.16
Teacher x Treatment 18 539.70 29.98 6.02**
Experience 1 5.63 5.63 1.13
Sex 1 0.95 0.95 0.19
Race 1 98.49 98.49 19.76**
Age 1 0.00 0.00 0.00
Treatment x Experience 1 1.07 1.07 0.21
Treatment x Sex 1 0.12 0.12 0.02
Treatment x Race 1 16.96 16.96 3.40
Treatment x Age 1 25.55 25.55 5.13*
Experience x  Sex 1 9.81 9.81 1.97
Experience x Race 1 20.47 20.47 4.11*
Experience x Age 1 0.05 0.05 0.01
Sex x Race 1 13.61 13.61 2.73
Sex x Age 1 0.55 0.55 0.11
Race x  Age 1 7.07 7.07 1.42
P r e te s t 1 520.00 520.00 104.33**
E rro r 479 2387.48 4.98
Total 5 13
* S ig n ifica n t a t the .05 le v e l  o f  confidence.
* * S ig n ifica n t at the .01 le v e l  o f  confidence.
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as a c o v a r ia n l .  In a d d i t io n ,  the i n t e r a c t io n  o f teach er  x tre a tm e n t  was 
h ig h ly  s i g n i f i c a n t ,  in d ic a t in g  th a t  s ig n i f i c a n t  d i f f e r e n c e s  in  a c h ie v e ­
ment o f s tu d e n ts  in  the s e le c te d  classroom s e x i s te d  w i th in  methods o f  
tre a tm e n t.
Table 2 c o n ta in s  the  a d ju s te d  means fo r  the  f iv e  main e f f e c t s  of 
the combined grades fo u r ,  f iv e ,  and s i x .  In  a d d i t io n  to  the ra c e  means, 
which d id  d i f f e r  s i g n i f i c a n t l y ,  i t  was i n t e r e s t i n g  to n o t ic e  t h a t  the 
t re a tm e n t e f f e c t ,  which was approaching s ig n i f i c a n c e ,  had an a d ju s te d  
mean of 13.07 in  the  experim en ta l group and an a d ju s te d  mean o f  12.44 
for the  c o n t ro l  group.
Table 3 l i s t s  the  a d ju s te d  means o f  th e  i n t e r a c t io n s  of the  e f f e c t s  
o f  t re a tm e n t,  e x p e r ien ce ,  sex , r a c e ,  and ag e . As in d ic a te d  in  Table 1, 
the i n t e r a c t io n  of t re a tm e n t x age and th e  i n t e r a c t i o n  o f  experience  x 
race  were s t a t i s t i c a l l y  s i g n i f i c a n t .  Younger s tu d e n ts  in  the  experim en ta l 
method had an a d ju s te d  mean o f  13.04, and younger s tu d e n ts  in  the  c o n t ro l  
group had an a d ju s te d  mean o f  12.38; o ld e r  s tu d e n ts  in  the  experim en ta l 
method had an a d ju s te d  mean o f 13.63, and o ld e r  s tu d e n ts  in  the c o n t ro l  
group had an a d ju s te d  mean o f  12 .13 . Thus both o ld e r  and younger s tu d e n ts  
achieved more in  the experim en ta l method, though the magnitude o f  t h i s  
d i f f e r e n c e  among the o ld e r  s tu d e n ts  was g r e a te r  than among the younger.
In  the experience  x race  i n t e r a c t io n ,  w hite  s tu d e n ts  w ith  p re ­
v ious  ESS experience  had an a d ju s te d  mean of 13 .09 , and w hite  s tu d e n ts  
w ith  no prev ious ESS experience  had an a d ju s te d  mean of 13.18; b lack  
s tu d e n ts  w ith  prev ious  ESS experience  had an a d ju s te d  mean o f 10.95 , and 
b lack  s tu d en ts  w ith  no p rev ious  ESS experience  had an a d ju s te d  mean o f
11 .30 . Thus both  b lack  and w hite  s tu d e n ts  had h ig h er  a d ju s te d  means 
when they had no previous ESS ex p er ien ce , though the  magnitude o f  t h i s
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Table 2
A djusted  Means of Achievement o f  S tuden ts  C la s s i f i e d  
According to  Treatm ent, Experience, Sex, Race, 
and Age in  Grades Four, F iv e ,  and Six  Combined
Group Number A djusted Mean
Treatment
Experim ental 265 13.07
C ontro l 249 12.44
Experience
ESS Experience 204 12.37
No ESS Experience 261 13.24
Sex
Male 258 12.73
Female 256 12.80
Race
White 425 13.09**
Black 89 11.24
Age
Young 261 12.87
Old 253 12.66
* * S ig n if ic a n t  a t  the  .01 l e v e l  o f con fidence .
Table 3
Adjusted Means o f In teraction s o f Achievement o f Students C la ss if ie d  According to
Treatment, Experience, Sex, Race, and Age in  Grades Four, F iv e , and S ix  Combined
Experience Sex Race Age
ESS No ESS Male Female White Black Young Old
Treatment
Experimental 13.27 13.34 13.37 13.26 13.52 12.11 13.04 13.63
(100) (165) (124) (141) (226) (39) (143) (122)
Control 12.12 12.34 12.14 12.37 12.71 10.40 12.38 12.13
(104) (145) (134) (115) (199) (50) (118) (131)
Experience
ESS 12.68 12.69 13.09 10.95 12.43 12.89
(105) (99) (166) (38) (92) (112)
No ESS 12.77 12.99 13.18 11.30 12.91 12.83
(153) (160) (259) (51) (169) (141)
Sex
Male 13.24 10.63 12.67 12.79
(208) (50) (119) (139)
Female 13.05 11.82 12.80 12.94
(217) (39) (142) (114)
Race
White 12.98 13.31
(218) (207)
Black 11.52 10.81
(43) (46)
Note: Numbers in parentheses indicate number of students in cell.
25
d i f f e r e n c e  was greuLer among b lacks  than among w h ite s .
Analyses o f  v a r ia n c e  and a d ju s te d  means o f the main e f f e c t s  and 
o f  the  in te r a c t io n s  o f the  main e f f e c t s  were performed fo r  each grade as 
they  were fo r  grades fo u r ,  f iv e  and s ix  combined. As rev ea led  by the 
data in  Table 4 ,  age and race  were found to  be s ig n i f i c a n t  and trea tm en t 
h ig h ly  s i g n i f i c a n t  in  grade fo u r .  The i n t e r a c t io n  o f  experience  x age 
was found to  be s i g n i f i c a n t .  The e f f e c t  o f  the  p r e t e s t  was found to  be 
h ig h ly  s i g n i f i c a n t .
Table 5 l i s t s  the  a d ju s te d  means fo r  th e  main e f f e c t s  o f  t r e a t ­
ment, ex p er ien ce ,  sex , r a c e ,  and age in  grade fo u r .  The d i f f e re n c e  
between the  a d ju s te d  mean o f  12.81 fo r  the  experim en ta l group and the 
a d ju s te d  mean of 9.72 fo r  the  c o n t ro l  group was h ig h ly  s i g n i f i c a n t .  In  
the o th e r  cases  of s ig n i f i c a n t  d i f f e r e n c e s  in  grade fo u r ,  w hite  s tu d e n ts  
had an a d ju s te d  mean o f  11.85 and b lack  s tu d e n ts  an a d ju s te d  mean of 
10.10; younger s tu d e n ts  had an a d ju s te d  mean o f  11.95; and o ld e r  s tu d e n ts  
an a d ju s te d  mean o f 10.57 .
Table 6 c o n ta in s  the a d ju s te d  means fo r  the  i n t e r a c t i o n  o f  the 
e f f e c t s  o f  t re a tm e n t,  ex p er ien ce ,  sex , r a c e ,  and ag e . The only i n t e r ­
a c t io n  o f  th ese  e f f e c t s  which was s i g n i f i c a n t  was t h a t  between age and 
e x p e r ien ce .  Age a lone  was a s ig n i f i c a n t  f a c to r ;  experience  was n o t .
Thus the s ig n i f i c a n t  i n t e r a c t i o n  o f  age and experience  in d ic a te d  th a t  
experience  became a s ig n i f i c a n t  f a c t o r  when age was co n s id e red .  Younger 
s tu d e n ts  w ith  no previous ESS experience  were found to  have an a d ju s te d  
mean o f  12.06 , and t h e i r  c o u n te rp a r ts  who had p rev ious  experience  had an 
a d ju s te d  mean o f  10.82 . S im i la r ly ,  the o ld e r  s tu d e n ts  w ith  no prev ious  
ESS experience  were found to  have an a d ju s te d  mean o f 12.11, and t h e i r  
co u n te rp a r ts  who had prev ious  experience  had an a d ju s te d  mean o f  7 .97 .
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Table 4
A nalys is  of V ariance of Achievement of S tuden ts  
C la s s i f i e d  According to  Treatm ent, Experience, 
Sex, Race, and Age in  Grade Four
Source o f 
V a r ia t io n
Degrees of 
Freedom
Sum of 
Squares
Mean
Square F
Treatment 1 48.70 48.70 7.90**
Experience 1 20.71 20.71 3.36
Sex 1 6.92 6.92 1.12
Race 1 34.89 34.89 5.66*
Age 1 31.36 31.36 5.08*
Treatment x Experience 1 16.28 16.28 2.64
Treatment x Sex 1 3.76 3.76 0.61
Treatment x Race 1 1.55 1.55 0.25
Treatment x Age 1 0.97 0.97 0.16
Experience x Sex 1 8.57 8.57 1.39
Experience x Race 1 2.62 2.62 0.43
Experience x  Age 1 36.87 36.87 5.98*
Sex x Race 1 8.67 8.67 1.41
Sex x Age 1 5.50 5 .50 0.89
Race x Age 1 21.75 21.75 3.53
P r e t e s t 1 59.92 59.92 9.72**
E rro r 141 869.58 6.17
T ota l 157
^ S ig n ifica n t a t  the .05 le v e l  o f  confidence.
* * S ig n ifica n t a t the .01 le v e l  o f  confidence.
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Table 5
Adjusted Means of Achievement of S tudents  C la s s i f i e d  
According to  Treatm ent, Experience , Sex, Race, 
and Age in  Grade Four
Group Number A djusted  Mean
Treatment
Experim ental 81 1 2 .8 1 ^
Contro l 77 9.72
Experience
ESS Experience 36 9 .13
No ESS Experience 73 11.95
Sex
Male 85 10.75
Female 73 11.95
Race
White 109 11 -85^. 
10.10Black 49
Age
Young 84 11.95*
Old 74 10.57
★ Significant a t the .05  le v e l  o f  confidence.
★★Significant a t thfe .01 le v e l o f  confidence.
Table 6
Adjusted Means of In teraction s of Achievement of Students C la ss if ied
According to Treatment, Experience, Sex, Race, and Age in  Grade Four
Experience Sex Race Age
ESS No ESS Male Female White Black Young Old
Treatment
Experimental 12.06 13.45 13.06 13.70 13.71 12.54 13.36 13.40
(4) (77) (41) (40) (58) (23) (44) (37)
Control 9.42 9.75 9.11 10.29 10.19 8.49 9.95 9.25
(32) (45) (44) (33) (51) (26) (40) (37)
Experience
ESS Experience 9.45 10.18 10.62 7.66 10.82 7.97
(23) (13) (25) (11) (22) (14)
No ESS Experience 11.60 12.58 12.49 11.18 12.06 12.11
(62) (60) (84) (38) (62) (60)
Sex
Male 11.87 9.28 10.90 11.11
(57) (28) (38) (47)
Fema le 12.27 11.87 12.43 11.69
(52) (21) (46) (27)
Race
Black 11.99 12.15
(60) (49)
White 11.12 9.70
(24) (25)
Note: Numbers in  parentheses in d ica te  number of students in  c e l l .
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As with the experience  x race  i n t e r a c t io n ,  the combined grades fo u r ,  f iv e  
and s ix ,  both the o ld e r  and younger groups o f s tu d e n ts  with  no prev ious  
ESS experience  were found to  have s i g n i f i c a n t l y  h ig h e r  l e v e l s  o f 
achievement than those  s tu d e n ts  who had prev ious  ESS ex p er ien ce .
The d a ta  in  Table 7 show th a t  in  grade f i v e ,  only race  and the
e f f e c t  of the p r e t e s t  were found to  be s i g n i f i c a n t  f a c t o r s .  Table 8
l i s t s  the  a d ju s te d  means fo r  the main e f f e c t s  o f t re a tm e n t,  ex p er ien ce ,
sex , r a c e ,  and age . The a d ju s te d  mean fo r  w hite  s tu d e n ts  in  grade f iv e  
was 13.19; the a d ju s te d  mean fo r  b lack  s tu d e n ts  in  grade f iv e  was 11 .29 .
I t  i s  i n t e r e s t i n g  to  note  t h a t  the a d ju s te d  mean fo r  the experim en ta l 
group was 13.37 and the  a d ju s te d  mean fo r  the c o n t ro l  group was 12.65, 
though the  d i f f e r e n c e  between th ese  means was n o t  found to  be s i g n i f i c a n t .
Table 9 l i s t s  th e  i n t e r a c t i o n s  o f t re a tm e n t ,  ex p er ien ce ,  sex , 
r a c e ,  and age in  grade f i v e .  No s i g n i f i c a n t  i n t e r a c t io n s  e x is te d  among
th e se  e f f e c t s  in  grade f i v e .
The d a ta  in  Table 10 re v e a l  t h a t  in  grade s ix ,  t re a tm e n t,  ex p er­
ie n c e ,  age, and the e f f e c t  o f  the p r e t e s t  were found to  be h ig h ly
s i g n i f i c a n t  f a c t o r s .  The i n t e r a c t i o n  o f  t re a tm e n t  x  ra c e  was h ig h ly  
s i g n i f i c a n t ,  and the i n t e r a c t io n s  of t re a tm e n t x ex p er ien ce , experience  
x sex , and experience  x ra c e  were s i g n i f i c a n t .
The d a ta  in  Table 11 show th a t  in  grade s ix  the  a d ju s te d  means 
fo r  the  c o n tro l  group was 15.01 and the  a d ju s te d  mean fo r  the  experim en ta l 
group was 12.95, a r e v e r s a l  o f  the  trend  found in  g rades fo u r ,  f i v e ,  and 
the combined grades fo u r ,  f i v e ,  and s i x .  The magnitude o f  t h i s  r e v e r s a l  
was probably  re sp o n s ib le  fo r  the f a c t  t h a t  in  the combined grades fo u r ,  
f i v e ,  and s ix ,  tre a tm e n t was approaching  s t a t i s t i c a l  s ig n i f ic a n c e  b u t 
d id  n o t  ach ieve  i t  (p= .07 ).
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Table 7
A nalys is  of V ariance of Achievement of S tudents  
C la s s i f i e d  According to  Treatment, Experience, 
Sex, Race, and Age in  Grade Five
Source of 
V a r ia t io n
Degrees of 
Freedom
Sum of 
Squares
Mean
Square F
Treatment 1 4.65 4.65 1.06
Experience 1 0.15 0.15 0.03
Sex 1 8.53 8.53 1.93
Race 1 39.34 39.34 8.92**
Age 1 2.03 2.03 0.46
Treatment x Experience 1 0.01 0.01 0.00
Treatment x Sex 1 0.05 0.05 0.01
Treatment x Race 1 6..32 6.32 1.43
Treatment x Age 1 8.34 8.34 1.89
Experience x Sex 1 3.48 3.48 0.79
Experience x Race 1 0.00 0.00 0.00
Experience x Age 1 2 .50 2.50 0.57
Sex x  Race 1 1.39 1.39 0.31
Sex x Age 1 0.45 0.45 0.10
Race x Age 1 5.08 5.08 1.15
P r e t e s t 1 200.82 200.82 45.53**
E rro r 105 816.07 4.41
T o ta l 201
* * S ig n ifica n t a t  the .01 le v e l o f confidence.
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Table 8
A djusted Means o f Achievement of S tudents  C la s s i f i e d  
According to  Treatm ent, Experience , Sex, Race, 
and Age in  Grade Five
Group Number A djusted Mean
Trea tment
Experim ental 104 13.37
Control 98 12.65
Experience
ESS Experience 81 12.98
No ESS Experience 121 13.05
Sex
Male 100 13.38
Female 102 12.67
Race
White 184 1 3 .1 9 ^
Black 18 11.29
Age
Young 96 13.32
Old 106 12.75
* * S ig n ifica n t a t the .01 le v e l  o f  confidence.
Table 9
Adjusted Means of In teraction s of Achievement o f Students C la ss if ied
According to Treatment, Experience, Sex, Race, and Age in  Grade Five
Experience Sex Race Age
ESS No ESS Male Female White Black Young Old
Treatment
Experimental 13.04 13.00 13.28 12.78 13.10 11.91 12.79 13.27'
(52) (52) (50) (54) (97)
• (7)
(54) (50)
Control 12.78 13.01 13.16 12.72 13.25 10.54 13.29 12.68
(29) (69) (50) (48) (87) (11) (42) (56)
Experience
ESS 13.04 12.84 13.18 11.35 12.69 13.11
(44) (37) (71) (10) (31) (50)
No ESS 13.36 12.71 13.17 10.73 13.16 12.83
(56) (65) (U 3 ) (8) (65) (56)
Sex
Male 13.42 11.45 13.30 13.14
(90) (10) (49) (51)
Female 12.94 10.61 12.71 12.80
(94) (8) (47) (55)
Race
White 13.07 13.27
(90) (94)
Bla ck 12.08 10.57
(6) (12)
Note: Numbers in  parentheses in d ica te  number of students in  c e l l .
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Table 10
A nalysis  of Variance of Achievement o f S tudents  
C la s s i f i e d  According to  Treatm ent, Experience, 
Sex, Race, and Age in  Grade Six
Source of 
V a r ia t io n
Degrees of 
Freedom
Sum of 
Squares
Mean
Square F
Treatment 1 58.45 58.45 13.37**
Experience 1 37.31 37.31 8.53**
Sex 1 1.16 1.16 0.27
Race 1 0.39 0.39 0.09
Age 1 42.01 42.01 9.61**
Treatment x Experience 1 25.39 25.39 5.81*
Treatment x Sex 1 0.58 0.58 0.13
Treatment x Race 1 65.64 65.64 15.01**
Treatment x Age 1 1.95 1.95 0.45
Experience x Sex 1 28.57 28.57 6.53*
Experience x Race 1 26.21 26.21 5.99*
Experience x Age 1 2.83 2.83 0.65
Sex x Race 1 6.37 6.37 1.46
Sex x Age 1 10.31 10.31 2.36
Race x Age 1 15.98 15.98 3.65
P r e te s t 1 259.96 259.96 59.44**
E rro r 137 599.17 4.37
Total 153
* S ig n ifica n t a t the .05 le v e l  o f Confidence.
* * S ig n ifica n t at the .01 le v e l  o f  confidence.
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Table 11
A djusted Means of Achievement of S tudents  C la s s i f i e d  
According to  Treatment, Experience , Sex, Race, 
and Age in  Grade Six
Group Number Adjusted Mean
Treatment
Experim ental 80 12.95**
Control 74 15.01
Experience
ESS Experience 87 13.15**
No ESS Experience 67 14.97
Sex
Male 73 14.16
Female 81 13.74
Race
White 132 13.97
Black 22 13.75
Age
Young 81 13.30**
Old 73 14.65
* * S ig n ifica n t at the .01 le v e l  o f  confidence.
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In a d d i t io n ,  the d a ta  in  Table 11 show th a t  the a d ju s te d  mean 
fo r  the group o f  s tu d e n ts  who had no prev ious  ESS experience  was 14.97 
w hile  the a d ju s te d  mean fo r  the  group o f  s tu d e n ts  who had p rev ious  ESS 
experience  was 13.15, a tre n d  which a l s o  appeared in  grades fo u r ,  f iv e ,  
and the  combined grades fo u r ,  f iv e ,  and s ix ,  though s t a t i s t i c a l l y  s i g n i f i ­
c a n t  only in  grade s ix .
The o ld e r  s tu d e n ts  in  grade s ix  were found to  have an a d ju s te d  
mean o f 14.65, and the  younger s tu d e n ts  in  grade s ix  were found to  have 
an a d ju s te d  mean o f  13.30. This was a r e v e r s a l  o f  the case  in  grades 
fo u r ,  f i v e ,  and the  combined grades fo u r ,  f i v e ,  and s ix ,  though of these  
on ly  the d i f f e r e n c e  in  grade four was found to  be s i g n i f i c a n t .
The d a ta  in  Table 12 show the a d ju s te d  means fo r  the  in te r a c t io n s  
o f  the main e f f e c t s  o f  t re a tm e n t ,  e x p e r ien ce ,  sex , r a c e ,  and age . Four 
i n t e r a c t io n s  were found to  e x i s t  among th ese  main e f f e c t s :  t re a tm e n t  x
e x p e r ien ce ,  t re a tm e n t  x r a c e ,  experience  x sex , and exper ience  x ra c e .
In  the t re a tm e n t x experience  i n t e r a c t i o n ,  s tu d e n ts  in  the experim enta l 
group w ith  p rev ious  ESS experience  had an a d ju s te d  mean o f  13 .66 , and 
t h e i r  c o u n te rp a r ts  w ith  no prev ious  ESS experience  had an a d ju s te d  mean 
o f  13.59; s tu d e n ts  in  the c o n t ro l  group w ith  p rev ious  ESS experience  had 
an ad ju s te d  mean of 13 .68 , and t h e i r  c o u n te rp a r ts  w ith  no p rev ious  ESS 
experience  had an a d ju s te d  mean o f 14 .60 . Thus s tu d e n ts  in  the  con tro l  
group had a h ig h er  degree o f achievement than those in  the  experim en ta l 
group, and t h i s  d i f f e r e n c e  was g r e a te r  among the s tu d e n ts  who had no 
p rev ious  ESS experience  than i t  was among those who had p rev ious  ESS 
ex p e r ien ce .
In  the  trea tm en t x race  i n t e r a c t io n ,  w hite  s tu d e n ts  in  the 
experim en ta l method had an a d ju s te d  mean o f 13 .94 , and w hite  s tu d en ts
Table 12
Adjusted Means o f Interaction s o f Achievement o f Students C la ss if ie d
According to  Treatment, Experience, Sex, Race, and Age in  Grade S ix
Experience Sex Race Age
ESS No ESS Male Female White Black Young Old
Treatment
Experimental 13.66 13.59 13.91 13.43 13.94 11.18 13.02 14.40
(44) (36) (33) (47) (71) (9) (45) (35)
Control 13.68 14.60 14.21 13.90 14.05 14.12 14.01 14.11
(43) (31) (40) (34) (61) (13) (36) (38)
Experience
ESS 14.23 13.24 13.87 12.85 13.14 14.09
(38) (49) (70) (17) (39) (48)
No ESS 13.90 14.23 14.13 13.13 13.76 14.56
(35) (35) (62) (5) (42) (25)
Sex
Male 14.26 13.10 13.81 14.27
(61) (12) (32) (41)
Female 13.76 12.69 13.24 14.23
(71) (10) (49) (32)
Race
White 13.74 14.26
(68) (64)
Black 12.01 14.22
(13) (9)
Note: Numbers in  parentheses in d ica te  number o f students in  c e l l .
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in  the c o n t ro l  group had an a d ju s te d  mean o f 14.05; b lack s tu d e n ts  in  
the  experim en ta l method had an a d ju s te d  mean o f  11.18, and b lack  s tu d e n ts  
in  the c o n t r o l  group had an a d ju s te d  mean o f 14.12 . Again, s tu d en ts  
in  the c o n t ro l  group had a h ig h er  l e v e l  o f  achievement than those in  the 
experim en ta l method, and those  d i f f e r e n c e s  were l a r g e r  among b lack  
s tu d e n ts  than among w hite  s tu d e n ts .  Care should be e x e rc ised  n o t to  
o v e rg e n e ra l iz e  the r e s u l t s  recorded  in  t h i s  t a b l e ,  s in ce  the  sample s iz e  
in  some c e l l s  was q u i te  sm all .
In  the  ex p er ien ce  x sex  i n t e r a c t i o n ,  male s tu d en ts  w ith  prev ious  
ESS experience  had an a d ju s te d  mean o f 14.23 , and th e i r  c o u n te rp a r ts  w ith  
no p rev ious ESS experience  had an a d ju s te d  mean o f 13.90; female s tu d en ts  
w ith  prev ious ESS experience  had an a d ju s te d  mean o f  13.24, and female 
s tu d e n ts  w ith  no p rev ious  ESS experience  had an a d ju s te d  mean of 14.23. 
Thus the achievement o f male and female s tu d e n ts  d i f f e r e d  acco rd ing  to  
whether or not they had prev ious  ESS ex p er ien ce .  Male s tu d e n ts  with  
p rev ious ESS experience  and female s tu d e n ts  w ith  no previous EES e x p e r i ­
ence, had a h ig h er  achievement than  o th e r  members o f  th e i r  sex in  the 
o th e r  groups.
In  the experience  x race  i n t e r a c t i o n ,  w hite  s tu d en ts  w ith  prev ious  
ESS experience  had an a d ju s te d  mean o f  13.87 , and w hite  s tu d e n ts  w ith  
no p rev ious  ESS experience  had an a d ju s te d  mean o f  14.13; b la c k  s tu d e n ts  
w ith  prev ious  ESS experience  had an a d ju s te d  mean o f  12.85, and b lack  
s tu d e n ts  w ith  no prev ious ESS experience  had an a d ju s te d  mean o f  13.13. 
Thus both w hite  and b lack  s tu d e n ts  who had no prev ious  ESS experience  
achieved h ig h er  than those  who had p rev ious  ESS ex p er ien ce , and the 
d i f f e r e n c e s  were e s s e n t i a l l y  th e  same among w hite  s tu d en ts  and b la c k  
s tu d e n t s .
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The s p e c i f i c  n u l l  hypotheses t e s t e d  by the  d a ta  g a thered  from 
P a r t  I o f  the instrum ent and t h e i r  r e s u l t s  were as  fo llow s:
H ypothesis 1. For each grade in  the s tu d y ,  no s i g n i f i c a n t  d i f ­
fe rences  in  achievement e x i s te d  between the experim en ta l and c o n tro l  
groups.
Hypothesis one was r e j e c te d  i n  grades four and s ix .  I t  f a i l e d  
to  be r e j e c te d  in  grade f iv e  and in  grades fo u r ,  f iv e ,  and s ix  combined. 
The d i r e c t io n  of the d i f f e r e n c e  between the  means in  grades four and s ix  
d i f f e r e d .  In  grade fo u r ,  the  a d ju s te d  mean o f the experim enta l group 
was 12.81 and th a t  o f  the  c o n t ro l  group 9 .72; in  grade s ix ,  the  a d ju s te d  
mean o f  the c o n tro l  group was 15.01 and th a t  o f  the  experim en ta l group 
12.95.
H ypothesis 2. For each grade in  the s tu d y ,  no s i g n i f i c a n t  d i f ­
fe ren ces  e x is te d  between the  group of s tu d e n ts  who had prev ious  experience  
w ith  the  ESS program and th e  group o f s tu d e n ts  who had no prev ious  
experience  w ith  the  ESS program.
H ypothesis two was r e j e c t e d  only  in  grade s ix .  I t  f a i l e d  to  be 
r e j e c te d  in  grades four and f iv e  and in  grades fo u r ,  f iv e ,  and s ix  com­
b in ed . In  grade s ix ,  the a d ju s te d  mean o f  the group o f s tu d e n ts  w ith  
no ESS experience  was 14.97; th a t  o f  the  group o f  s tu d e n ts  w ith  p rev ious 
ESS experience  was 13.15. While s im i la r  d i f f e r e n c e s  in  grades fo u r ,  f iv e ,  
and the combined grades fo u r ,  f iv e ,  and s ix  were not s t a t i s t i c a l l y  
s ig n i f i c a n t ,  they were o f the  same d i r e c t io n .
Hypothesis 3. For each grade in  the s tu d y ,  no s ig n i f i c a n t  d i f ­
fe rences  in  achievement e x is te d  between male s tu d e n ts  in  the  experim en ta l 
group and male s tu d en ts  in  the  c o n t ro l  group nor between female s tu d e n ts  
in  the  experim en ta l group and female s tu d e n ts  in  the  c o n t ro l  group.
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H ypothesis th re e  f a i l e d  to  be r e j e c te d  in  grades fo u r ,  f iv e ,  s i x ,  
and the  combined grades fo u r ,  f i v e ,  and s ix .
Hypothesis 4 .  For each grade in  the s tu d y , no s i g n i f i c a n t  d i f f e r ­
ences in  achievement e x is te d  between w hite  s tu d e n ts  in  the  experim en ta l 
group and w hite  s tu d e n ts  in  the c o n t ro l  group nor between b lack  s tu d e n ts  
in  the  experim en ta l group and b la c k  s tu d e n ts  in  the c o n t ro l  group.
H ypothesis fou r  was r e j e c te d  only  in  grade s ix  among b lack  
s tu d e n t s .  I t  f a i l e d  to  be r e j e c te d  in  grades fo u r ,  f iv e ,  and the  combined 
grades  fo u r ,  f iv e ,  and s ix .  The a d ju s te d  means of 13.94 and 14.05 of 
w hite  s tu d e n ts  in  the  experim en ta l and c o n t ro l  groups, r e s p e c t iv e ly ,  d id  
n o t  d i f f e r  s i g n i f i c a n t l y  (The d i f f e r e n c e  between th ese  two means was 0 .11; 
the computed l e a s t  s i g n i f i c a n t  d i f f e r e n c e  was LSD “ .7 3 ) .  The a d ju s te d  
means o f 11.18 and 14.12 o f b lack  s tu d e n ts  i n  the experim en ta l and c o n t ro l  
groups, r e s p e c t iv e ly ,  d id  d i f f e r  s i g n i f i c a n t l y .  As emphasized e a r l i e r ,  
c a re  should be taken n o t  to  o v e rg e n e ra l iz e  t h i s  s i g n i f i c a n t  d i f f e re n c e  
s in c e  the numbers o f  s tu d e n ts  involved  were q u i t e  sm all .
Hypothesis 5. For each grade in  the s tu d y ,  no s i g n i f i c a n t  d i f ­
fe ren ces  in  achievement e x is te d  between o ld e r  s tu d en ts  in  the  experim en ta l 
group and o ld e r  s tu d e n ts  i n  the  c o n t ro l  group nor between younger s tu d e n ts  
in  the experim en ta l group and younger s tu d e n ts  in  the c o n t ro l  group.
H ypothesis f iv e  w a s" re je c te d  only  in  the combined grades fo u r ,  
f i v e ,  and s i x .  I t  f a i l e d  to  be r e j e c t e d  in  grades fo u r ,  f iv e ,  and s ix .
In  the combined grades fo u r ,  f iv e ,  and s ix ,  the  younger s tu d e n ts  in  the 
experim en ta l group had an a d ju s te d  mean o f  13.04 a g a in s t  one o f  12.38 
fo r  the younger s tu d e n ts  in  the  c o n t ro l  group. The o ld e r  s tu d e n ts  in  
the  experim en ta l group had an a d ju s te d  mean o f 13.63 a g a in s t  one o f  12.13 
fo r  the o ld e r  s tu d e n ts  in  the c o n t ro l  group.
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Hypothesis 6 .  For each grade in  the s tu d y ,  no s i g n i f i c a n t  d i f ­
fe rences  in  achievem ent e x i s te d  in  the i n t e r a c t i o n  o f the  experim en ta l 
and c o n tro l  groups w ith  the groups o f  s tu d e n ts  who had p rev ious  e x p e r i ­
ence w ith  the  Elem entary Science Study program and those  who had none. 
Hypothesis s i x  was r e j e c te d  in  grade s ix  where a s i g n i f i c a n t  
i n t e r a c t io n  was found to  e x i s t  between ex p er ience  and t re a tm e n t ,  in  
w hich the c o n t ro l  group w ith  no p rev io u s  ESS ex p e r ien ce  had an a d ju s te d  
mean o f  14.60 and th e  c o n t r o l  group w ith  p rev ious  ESS exper ience  had an 
a d ju s te d  mean o f 1 3 .6 8 , The d i f f e r e n c e  between the  a d ju s te d  means w ith in  
the experim en ta l group was very  s l i g h t  and was in  the  o p p o s i te  d i r e c t io n .  
Other s i g n i f i c a n t  i n t e r a c t io n s  among the  main e f f e c t s  were found 
in  grade fou r  between age and ex p er ien ce  and i n  grade s i x  between race  
and tre a tm e n t,  between race  and ex p e r ie n c e ,  and between sex and e x p e r i ­
ence . S i g n i f i c a n t  i n t e r a c t io n s  were found in  th e  combined grades fo u r ,  
f iv e ,  and s ix  between tre a tm e n t and age and between ra c e  and e x p e r ien ce .
ANALYSIS OF DATA RECEIVED FROM PART I I  
OF THE DATA-GATHERING INSTRUMENT
P a r t  I I  o f  th e  d a ta -g a th e r in g  ins trum en t co n ta ined  te n  q u es tio n s
of an a f f e c t i v e  n a tu r e .  Each q u e s t io n  was follow ed by th re e  p o s s ib le
resp o n ses ,  one f a v o ra b le ,  one n e tu r a l ,  and one u n fav o rab le ,  re p re se n te d
by a sm il in g ,  n e u t r a l ,  or frowning f a c e .  Three o f  the  te n  q u e s tio n s
(numbers fo u r ,  seven, and e ig h t  in  the  in s trum en t)  were d es ig n a te d  fo r
d e t a i l e d  c h i- sq u a re  a n a l y s i s .  The rem aining seven q u es tio n s  were used
to  avoid  having undue emphasis p laced  on the th re e  q u e s t io n s  designed  fo r
d e ta i l e d  s tu d y . For each o f  th ese  th re e  q u e s t io n s ,  th re e  c h i- sq u a re
2
ana lyses  were perform ed: X which te s t e d  the  s ig n i f ic a n c e  o f the
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2d i f f e r e n c e  between each trea tm en t e f f e c t ;  X which te s te d  the  s i g n i f i -  
cance of the d i f f e re n c e  between p r e t e s t  a t t i t u d e s  and p o s t t e s t  a t t i t u d e s  
ac ro ss  t rea tm en t e f f e c t s ;  and X ^ B, which t e s t e d  the s ig n i f ic a n c e  of the  
i n t e r a c t io n  of the  t re a tm e n t  e f f e c t s  and the p r e t e s t  and p o s t t e s t  
a d m in is t r a t io n s .
Q uestion four in  P a r t  I I  of the d a ta -g a th e r in g  instrum ent ("My 
sc ience  c la s s  th is  year  makes me f e e l  l ik e  t h i s : "  jfo llow ed by the th re e  
a p p ro p r ia te  faces]  ) ,  was designed to  measure s tu d en t  a t t i t u d e  toward 
the sc ience  c la s s  in  which they were c u r r e n t ly  e n ro l le d .  The da ta  in  
Table 13 show th a t  in  the  combined grades fo u r ,  f iv e ,  and s ix ,  s i g n i f i ­
can t  d i f f e re n c e s  in  the  s tu d en t  a t t i t u d e s  toward t h e i r  sc ien ce  c la s se s
2e x is te d  by trea tm en t (X = 3 2 .5 0 ) .  An exam ination o f the data  w ith in  
Table 13 r e v e a ls  a g r e a t e r  p ro p o r t io n  o f favorab le  responses  by s tu d en ts  
in  the experim enta l group than by the c o n t ro l  group. The data in  Table 
14 show th a t  s i g n i f i c a n t  d i f f e r e n c e s  e x is te d  in  s tu d en t  responses  in  
grades fou r  and f iv e ,  but no t in grade s ix .  In  these  responses  a l s o ,  a 
g r e a te r  p ro p o r t io n  of fav o rab le  responses  was given by s tu d e n ts  in  the 
experim ental group than by s tu d e n ts  in  the c o n tro l  group.
In  the  combined grades fo u r ,  f i v e ,  and s ix ,  no s ig n i f i c a n t  c h i-  
square value  was found to  e x i s t  ac ro ss  t rea tm en t e f f e c t s  between p r e t e s t  
and p o s t t e s t  a d m in is t ra t io n s  of the in s tru m en t.  This suggested th a t  
perhaps changes in  a t t i t u d e s  may have occurred befo re  the p r e t e s t  was 
ad m in is te red .
In  the combined grades fo u r ,  f i v e ,  and s ix ,  no s ig n i f i c a n t  c h i-  
square va lue  was found to  e x i s t  in  i n t e r a c t io n  between trea tm en t and the 
p r e t e s t  and p o s t t e s t  a d m in is t r a t io n s  of the in s tru m en t.
The da ta  in  Table 15 show th a t  a s i g n i f i c a n t  d i f f e re n c e  in  s tu d e n t
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Table 13
C hi-square  Analyses of S tudent A t t i tu d e  
Toward Science C lass in  Grades 
Four, F iv e ,  and Six Combined
Treatment
Experim ental Contro l
Pre P ost  Pre P ost X2A = 32.50**
Favorable 227 197 161 153
N eu tra l 48 60 81 66
Unfavorable 15 11 29 28
X2 #0l @ 2 df = 9.21
Table 14
C hi-square  Values of S tudent A t t i tu d e  Toward 
Science C lass  by Treatment by Grade
X2a Value
Grade 4 32.48**
Grade 5 13.74**
Grade 6 0.55
X2 .01 0  2 df » 9-21
* * S ig n if ic a n t  a t  the .01 le v e l  of confidence .
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Table 15
C hi-square  Analyses of S tudent A p p rec ia tio n  
of Science M a te r ia l  M astered in  Grades 
Four, F iv e ,  and S ix  Combined
Trea tment
Experim ental Contro l
Pre P ost Pre P ost A =1 15.86**
Favorable 221 195 179 157 xV 1.62N eu tra l 62 58 70 68
Unfavorable 7 14 22 21 X ab* 1.03
x2 x  .01 0  2 df = 9.21
* * S ig n if ic a n t a t  the .01 le v e l of con fidence .
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a p p re c ia t io n  of sc ience  m a te r ia l  mastered in  grades fo u r ,  f i v e ,  and s ix
2
combined e x is te d  by trea tm en t (X = 15 .8 6 ) .  A s l i g h t l y  g r e a te r  p ropor­
t io n  of the  s tu d e n ts  in  the experim enta l t rea tm en t gave fa v o rab le  
responses  toward t h e i r  a p p re c ia t io n  o f  sc ience  m a te r ia l  m astered in  
t h e i r  c la s s e s  than  did the s tu d e n ts  in  the c o n tro l  group. An a n a ly s is  
of the da ta  in  Table 16 re v e a ls  t h a t  only in  grade fou r  was t h i s  d i f f e r ­
ence in  a t t i t u d e  s ig n i f i c a n t  (X^ = 2 5 .7 2 ) .
In  the  combined grades fo u r ,  f iv e ,  and s ix ,  no s ig n i f i c a n t  c h i -  
square va lue  was found to  e x i s t  a c ro ss  t re a tm e n t  e f f e c t s  between p r e t e s t  
and p o s t t e s t  a d m in is t r a t io n s  of the in s tru m en t.  Again, t h i s  suggested 
th a t  perhaps changes in  a t t i t u d e  may have occurred  befo re  the  p r e t e s t  
was a d m in is te red .
In  the  combined grades fo u r ,  f i v e ,  and s ix ,  no s ig n i f i c a n t  c h i-  
square va lue  was found to  e x i s t  in  i n t e r a c t i o n  between trea tm en t and the 
p r e t e s t  and p o s t t e s t  a d m in is t r a t io n s  of th e  in s tru m en t.
The da ta  in  Table 17 show th a t  s i g n i f i c a n t  d i f f e r e n c e s  in  s tu d en t  
enjoyment of sc ie n ce  le a rn in g  a c t i v i t i e s  in  the  combined grades fo u r ,  
f iv e ,  and s ix  e x is te d  between the  experim enta l and c o n tro l  groups of 
s tu d e n ts  (X^ = 18 .5 3 ) .  An a n a ly s is  of the da ta  w i th in  the  t a b le  in d ic a te d  
th a t  a g r e a te r  p ro p o r t io n  o f s tu d e n ts  in  the experim enta l group than 
s tu d e n ts  in  th e  c o n tro l  group favored t h e i r  sc ien ce  le a rn in g  a c t i v i t i e s .
A s tudy  of the  d a ta  in  Table 18 in d ic a te s  t h a t  th i s  d i f f e re n c e  in  
a t t i t u d e s  was s ig n i f i c a n t  in  grades fou r  and f iv e ;  i t  was no t found to  be 
s ig n i f i c a n t  in  grade s ix .
In  the combined grades fo u r ,  f iv e ,  and s ix ,  no s ig n i f i c a n t  c h i-  
square va lue  was found to  e x i s t  ac ro ss  tre a tm e n t e f f e c t s  between p r e t e s t  
and p o s t t e s t  a d m in is t r a t io n s  o f  the  in s tru m en t.  Again, t h i s  suggested
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Table 16
C hi-square  Values of S tudent A p p rec ia t io n  of Science 
M a te r ia l  M astered by Treatment by Grade
X2a Value
Grade 4 25.72**
Grade 5 5.01
Grade 6 1.73
X2 >01 @ 2 df = 9.21
* * S ig n i f ic a n t  a t  the  .01 le v e l  o f confidence .
Table 17
C hi-square  Analyses of S tuden t Enjoyment 
of Science Learning A c t i v i t i e s  in  Grades 
Four, F iv e , and Six  Combined
Treatment
Experim ental______ Control
Pre P o s t  Pre  P os t  X2 . = 18.53**
Favorable 239 213 183 179
N eu tra l 39 42 67 46
Unfavorable 12 13 21 22
X2 Q1 @ 2 d f  = 9.21
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j
Table 18
C hi-square  Values of S tuden t Enjoyment of Science 
Learning  A c t i v i t i e s  by Treatment by Grade
Value
Grade 4 23.68**
Grade 5 10.51**
Grade 6 0.11
X2 @ 2 d f  = 9.21.01
★★Significant a t  the .01 le v e l  o f con fidence .
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perhaps changes in  a t t i t u d e  may have occurred b e fo re  the  p r e t e s t  was 
ad m in is te red .
In  the  combined grades fo u r ,  f iv e ,  and s ix ,  no s ig n i f i c a n t  
c h i-sq u a re  va lue  was found to  e x i s t  in  i n t e r a c t io n  between tre a tm e n t and 
the p r e t e s t  and p o s t t e s t  a d m in is t r a t io n s  of the in s tru m en t.
The s p e c i f i c  n u l l  hypotheses t e s t e d  by the data  ga thered  from P a r t  
I I  of the  instrum ent and t h e i r  r e s u l t s  were as fo llow s:
Hypothesis 7. For each grade in  the s tudy , no s ig n i f i c a n t  d i f f e r ­
ences in  s tu d e n t  a t t i t u d e  toward t h e i r  sc ien ce  c la s s e s  e x i s te d  between 
the experim ental and c o n t ro l  groups.
Hypothesis seven was r e j e c t e d  in  grades fo u r  and f iv e  and in  the 
combined grades fo u r ,  f iv e ,  and s ix .  In  each o f these  c a se s ,  a g r e a te r  
p ro p o r t io n  of experim en ta l than  c o n tro l  s tu d e n ts  had a fav o rab le  a t t i t u d e  
toward t h e i r  sc ience  c l a s s e s .  The h y p o th es is  f a i l e d  to  be r e j e c te d  in  
grade s ix .
H ypothesis 8. For each grade in  the s tu d y ,  no s ig n i f i c a n t  d i f f e r ­
ences in  s tu d en t  a p p re c ia t io n  of m a te r ia l  m astered in  t h e i r  sc ience  
c la s s e s  e x i s te d  between the  experim en ta l and c o n t ro l  groups.
Hypothesis e ig h t  was r e j e c t e d  in  grade fou r  and in  th e  combined 
grades fo u r ,  f i v e ,  and s ix .  In  both  of th ese  c a s e s ,  a g r e a t e r  p ro p o r t io n  
of experim en ta l than  c o n t ro l  s tu d e n ts  ap p re c ia te d  sc ience  m a te r ia l  
m astered . The h ypo thes is  f a i l e d  to  be r e j e c te d  in  grades f iv e  and s ix .
H ypothesis 9. For each grade in  the  s tu d y , no s ig n i f i c a n t  d i f ­
fe ren ces  in  s tu d e n t  enjoyment of le a rn in g  a c t i v i t i e s  in  t h e i r  sc ience  
c la s s e s  e x is te d  between the experim ental and c o n t ro l  groups.
Hypothesis n ine  was r e je c te d  in  grades four and f iv e ,  and in  the 
combined grades fo u r ,  f iv e ,  and s ix .  In  each of th e se  c a s e s ,  a g r e a te r
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p ro p o r t io n  oE the  s tu d e n ts  in  the  experim enta l group than  the c o n tro l  
group enjoyed t h e i r  sc ien ce  le a rn in g  a c t i v i t i e s .  . The h y p o th es is  f a i l e d  
to  be r e j e c te d  in  grade s ix .
CHAPTER V
SUMMARY AND CONCLUSIONS
The p re se n t  s tudy  was an e v a lu a t io n  of th e  Elementary Science 
Study program as used in  s e le c te d  classroom s in  E ast Baton Rouge P a r is h ,  
L o u is ia n a ,  du ring  the 1972-73 school s e s s io n .  Twenty q u e s t io n s ,  c o n s t i ­
tu t in g  P a r t  I  of the d a ta -g a th e r in g  in s tru m en t,  were used to  measure 
s tu d e n t  achievement in  p rob lem -so lv ing  a b i l i t y  in  elem entary  sc ien ce  in  
the s tu d y .  Ten q u e s t io n s ,  c o n s t i t u t i n g  P a r t  I I  o f  the d a ta -g a th e r in g  
in s tru m e n t,  were used to  a s se s s  v a r io u s  s tu d e n t  a t t i t u d e s  toward t h e i r  
sc ien ce  i n s t r u c t i o n  in  the  s tudy . The instrum ent was designed under the 
d i r e c t io n  of recognized  a u t h o r i t i e s  in  the f i e l d  of measurement and 
e v a lu a t io n .
Five independent v a r i a b le s  were in co rp o ra ted  in  the  des ign  of 
the  s tudy  fo r  s t a t i s t i c a l  c o n tro l  and fo r  a s tudy  of t h e i r  e f f e c t  on the 
dependent v a r i a b l e ,  achievement on the co g n i t iv e  t e s t .  The f iv e  independ­
en t  v a r i a b le s  were: t re a tm e n t (experim ental and c o n t r o l ) ,  experience  
(p rev ious  ESS and no p rev ious  ESS), sex , r a c e ,  and age. Three p a i r s  of 
fo u r th  grade, fou r  p a i r s  o f  f i f t h  grade and th re e  p a i r s  o f s ix th  grade 
classroom s (a t o t a l  of twenty classroom s) were included in  th e  s tudy . 
Experim ental and c o n tro l  c la s s e s  were from schools  of matching so c io ­
economic backgrounds. A t o t a l  of 566 s tu d e n ts  p a r t i c ip a te d  in  the  s tudy .
A nalysis  of the c o g n i t iv e  p a r t  of the  t e s t  (P a r t  I )  was p e r ­
formed by m u lt ip le  c l a s s i f i c a t i o n  a n a ly s is  o f covariance . A nalysis  of 
the  a f f e c t i v e  p a r t  of the  t e s t  (P a r t  I I )  was performed by c h i- sq u a re .
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SUMMARY
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The experim enta l method (ESS in s t r u c t io n )  had h ig h e r  mean ach iev e ­
ment sco res  a d ju s te d  fo r  d i f f e r e n c e s  in  th e  p r e t e s t  than d id  the  c o n tro l  
group in  grades fo u r  and f iv e  and in  the  combined grades fo u r ,  f iv e ,  
and s ix .  In  grade s ix ,  the  a d ju s te d  mean of the c o n tro l  group was h ig h e r  
than  th a t  of th e  ex p er im en ta l .  Only the means in  grades fo u r  and s ix  
were s t a t i s t i c a l l y  s i g n i f i c a n t .  The a d ju s te d  means of the combined grades 
fo u r ,  f iv e ,  and s ix  were approaching s t a t i s t i c a l  s ig n i f i c a n c e .
In  the groups of s tu d e n ts  c l a s s i f i e d  accord ing  to  whether or no t 
they  had re ce iv ed  prev ious  ESS i n s t r u c t i o n ,  the s tu d en ts  who had rece iv ed  
no prev ious  ESS in s t r u c t i o n  had h ig h e r  a d ju s te d  achievement means, though 
th ese  means were s t a t i s t i c a l l y  s i g n i f i c a n t  in  grade s ix  on ly .
In  the  groups of s tu d e n ts  c l a s s i f i e d  accord ing  to  sex, male 
s tu d e n ts  and female s tu d e n ts  in  th e  experim enta l method rece iv ed  h ig h er  
a d ju s te d  achievement means in  grades fo u r ,  f iv e ,  and the  combined grades 
fo u r ,  f iv e ,  and s ix  than d id  t h e i r  r e s p e c t iv e  c o u n te rp a r ts  in  th e  c o n tro l  
t re a tm e n t .  In grade s ix  the  r e v e rs e  was t r u e .  None of these  ad ju s ted  
means were s t a t i s t i c a l l y  s i g n i f i c a n t .
When the s tu d e n ts  were c l a s s i f i e d  accord ing  to  r a c e ,  i t  was 
found th a t  w hite  s tu d e n ts  in  the  c o n tro l  group had h ig h er  ad ju s ted  
achievement means in  grades f iv e  and s ix  than did  white s tu d e n ts  in  the  
experim enta l group. In  grades fo u r  and the  combined grades fo u r ,  f iv e ,  
and s ix ,  the re v e rse  was t r u e .  None of th ese  means d i f f e r e d  s i g n i f i c a n t l y .  
Among the b lack  s tu d e n ts ,  the  exper im en ta l  group had the h ig h e r  a d ju s ted  
achievement means in  grades fo u r ,  f i v e ,  and in  a l l  grades combined. Only 
in  the  s ix th  grade did  the a d ju s te d  mean o f  the c o n tro l  group of b lack
51
s tu d e n ts  exceed th a t  of the experim ental group. This d i f f e re n c e  was 
s t a t i s t i c a l l y  s i g n i f i c a n t .
W hen'the s tu d e n ts  were c l a s s i f i e d  accord ing  to  age, o ld e r  s tu d e n ts  
in  the  experim en ta l group were found to  have h ig h e r  ad ju s te d  achievement 
means than  o ld e r  s tu d e n ts  in  th e  c o n t ro l  group in  grades fo u r ,  f i v e ,  s ix ,  
and a l l  grades combined. Among the  younger s tu d e n ts ,  t h i s  was t ru e  in  
grade four and in  a l l  grades combined; th e  re v e rse  was t ru e  in  grades 
f iv e  and s ix .  Only th e  d i f f e r e n c e s  in  a l l  grades combined, in  which 
both  the  o ld e r  and younger experim en ta l s tu d e n ts  had h ig h e r  a d ju s te d  
achievement means, were s t a t i s t i c a l l y  s i g n i f i c a n t .
A s ig n i f i c a n t  i n t e r a c t io n  between age and experience  was found 
to  e x i s t  in  grade fo u r .  S ig n i f i c a n t  i n t e r a c t io n s  were found to  e x i s t  
between experience  and t re a tm e n t,  between race  and tre a tm e n t,  between 
race  and ex p er ien ce , and between sex and experience  in  grade s i x .  S i g n i f i ­
can t in t e r a c t io n s  were found to  e x i s t  between tre a tm e n t and age and 
between race  and experience  in  a l l  grades combined.
In  the an a ly ses  of the  da ta  g a thered  in  P a r t  I I  of th e  d a ta -  
g a th e r in g  in s tru m en t,  i t  was found t h a t  s i g n i f i c a n t  d i f f e re n c e s  in  s tu d e n t  
a t t i t u d e  toward t h e i r  sc ience  c la s s e s  e x is te d  between the experim ental 
and co n tro l  groups in  a l l  g rades combined. A g re a te r  p ro p o rt io n  o f the 
experim enta l s tu d e n ts  re p o rted  fa v o rab le  a t t i t u d e s  toward t h e i r  sc ience  
c la s s e s  than  d id  s tu d e n ts  in  the  c o n tro l  c l a s s e s .  This d i f f e re n c e  was 
found to  e x i s t  in  grades four and f iv e  as w e l l .
Treatment was found to  have a s i g n i f i c a n t  e f f e c t  on s tu d en t  
a p p re c ia t io n  of sc ien ce  m a te r ia l  m astered in  a l l  grades combined. A 
g r e a te r  p ro p o r t io n  of experim enta l than c o n tro l  s tu d e n ts  gave fav o rab le  
responses  to  in d ic a te  th e i r  a p p re c ia t io n  o f sc ien ce  m a te r ia l  m astered .
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This s i g n i f i c a n t  d i f f e r e n c e  occurred  in  grade four a l s o .
Treatment was found to  have an e f f e c t  on s tu d e n t  enjoyment of 
sc ien ce  le a rn in g  a c t i v i t i e s  in  a l l  grades combined and in  grades four 
and f i v e .  A g r e a te r  p ro p o r t io n  of experim enta l th an  c o n tro l  s tu d e n ts  
r e p o r te d  th a t  they  enjoyed t h e i r  sc ien ce  le a rn in g  a c t i v i t i e s .
CONCLUSIONS
W ithin the  l i m i t a t i o n s  of the  s tudy  the  fo llow ing  conclusions  
seem w arran ted :
1. Both the  experim en ta l and c o n t ro l  methods of sc ie n ce  i n s t r u c ­
t i o n  used in  the  s e le c te d  classroom s in  t h i s  s tudy  seem to  have met the 
sc ie n ce  ed u c a t io n a l  needs o f  the  s tu d e n ts  invo lved .
2 . The exper im en ta l  method o f fe re d  an a l t e r n a t e  method of sc ien ce
i n s t r u c t i o n  and should con tinue  to  be encouraged fo r  use by te a c h e rs  who
by d i s p o s i t io n  and i n c l i n a t i o n  f e e l  competent w ith  t h i s  method of i n s t r u c ­
t i o n .  Adoption o f the  experim en ta l method should n o t be made mandatory.
3 . The exper im en ta l  method seems to  have had a g r e a te r  e f f e c t
among those  s tu d e n ts  who had never re c e iv e d  p rev ious  ESS i n s t r u c t i o n .
4 .  Use of the  experim en ta l method d id  l i t t l e  to  a l t e r  the d i f ­
fe ren ce  in  the sc ien ce  achievement of w hite  and b lack  s tu d e n ts .
5. S tuden ts  in  the  experim en ta l group had a more fav o rab le  
a t t i t u d e  toward t h e i r  sc ie n ce  c la s s e s  than  s tu d e n ts  in  the  c o n tro l  group.
6. S tuden ts  in  the  experim en ta l group had a g r e a te r  a p p re c ia t io n  
of sc ien ce  m a te r ia l  m astered  than  s tu d e n ts  in  the c o n t ro l  group.
7. S tuden ts  in  th e  experim en ta l group enjoyed t h e i r  sc ien ce  l e a r n ­
ing a c t i v i t e s  more than  d id  the s tu d e n ts  in  the c o n tro l  group.
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A. SCHOOLS PARTICIPATING IN THE STUDY
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SCHOOLS PARTICIPATING IN THE STUDY
Experim ental 
W estdale Elementary 
Sherwood F o re s t  Elementary 
Riveroaks Elementary 
Broadmoor Elementary 
Southdowns Elementary
C ontro l 
Walnut H i l l s  Elementary 
Broadmoor Elementary 
Twin Oaks Elementary 
Sherwood F o re s t  Elementary 
Walnut H i l l s  Elementary
B. THE DATA-GATHERING INSTRUMENT
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TEACHER'S DIRECTIONS 
ELEMENTARY SCIENCE STUDY EVALUATION
Read to  th e  .s tuden ts: "Today we a re  going to  take a t e s t  on some work
we have been doing or w i l l  be doing in  sc ience  c l a s s .  The t e s t  w i l l
be graded and used to  t e l l  i f  o th e r  boys and g i r l s  may be helped by
s tudy ing  sc ie n ce  the  way you do. How w e ll  you do on t h i s  t e s t  today 
w i l l  not a f f e c t  your s tan d in g  in  t h i s  c la s s  a t  a l l ,  bu t  we do want you- • 
to  do your b e s t .  At t h i s  time I  am going to  give to  you a copy of the
f i r s t  p a r t  of th e  t e s t  and an answer s h e e t . "
D is t r ib u te  a copy o f  P a r t  I  o f  the  t e s t  b o o k le t  ( face  down) and an answer 
sh e e t  to  each s tu d e n t .  Make c e r t a i n  t h a t  each s tu d e n t  has p e n c i ls  
w ith  e r a s e r s .
Read to  the  s tu d e n ts :  " F i r s t  you must make c e r t a i n  t h a t  you f i l l  in  the
answer sh ee t  c o r r e c t l y .  Turn th e  answer sh e e t  so t h a t  'Answer Sheet 
P a r t  I '  i s  a t  the top of the page. W rite your name, b i r th d a y ,  schoo l,  
g rade , and te a c h e r  as r e q u e s te d .  Check e i t h e r  boy o r g i r l .  Check 
e i t h e r  w h ite ,  b la c k ,  o r o th e r .  Follow the  d i r e c t io n s  to  th e  t e s t  as 
I  read them a lo u d ."
"Read each q u e s t io n  c a r e f u l ly  as your te ach e r  reads  i t  a loud .
For each q u e s t io n ,  decide  which answer i s  c o r r e c t .  On th i s  
answer s h e e t ,  b lacken  the  l e t t e r  of the c o r re c t  answer to  each 
q u e s t io n .
Example: 1. When Johnny re le a s e s  h i s  b a k s e tb a l l  on the s lo p in g
driveway, the  b a l l  w i l l  r o l l . . .
A U p h i l l .
B Downhill.
C Nowhere.
D To the  s id e .
Since 'd o w n h il l '  i s  the c o r r e c t  answer, the l e t t e r  'B ' i s  
blackened on the answer sh e e t  bes ide  q u es tio n  number 1.
Answer: 1. (A) ^  (C) (D)
P lease  use only a p e n c i l  on t h i s  t e s t .  Erase a l l  changes c a r e ­
f u l l y .  Your te a c h e r  w i l l  read  each s ta tem en t and answer once.
She may n o t re p e a t  a s ta te m e n t,  t e l l  you what a word means, or
he lp  you w ith  a problem. You must i n t e r p r e t  a l l  p i c tu r e s ,  
graphs, c h a r t s ,  and i l l u s t r a t i o n s  by y o u r s e l f .  Do no t tu rn  your 
t e s t  boo k le t  over u n t i l  your te ach e r  t e l l s  you to  do s o ."
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Read to  the .students: "Are th e re  any q u e s t io n s  about the t e s t ? "  (Pause;
answer any q u e s t io n s . )  "Turn your t e s t  b o o k le t  o v er .  Now read s i l e n t l y  
q u e s tio n  number 2 and i t s  answers as I  read  them a lo u d .  Choose the 
c o r re c t  answer and mark i t  on the  answer s h e e t . "
N o te : The t e s t  i s  no t designed as a timed in s tru m en t;  s tu d e n ts  should
be given ample time to  complete each q u e s t io n .  A f te r  you have read  
each s ta tem en t and i t s  answers s low ly and c l e a r l y ,  pause while the 
s tu d e n ts  a re  choosing the  c o r r e c t  answer and marking i t  on the answer 
s h e e t .  This should take  approx im ate ly  tw e n ty - f iv e  (25) m inu tes .
When the  s tu d e n ts  have completed the  t e s t ,  
read  to  the  3 tu d en ts :  "You may s top  nowl P lease  pu t your m a te r ia ls  on
your desk. Before g iv in g  you P a r t  I I  o f  the t e s t ,  I  w i l l  p ick up P a r t  
I  and th e  answer s h e e t ."
C o l le c t  P a r t  I  and the  answer sh e e t  from each s tu d e n t .
Read to  the s tu d e n ts :  "Now we w i l l  take  P a r t  I I  of the t e s t .  P a r t  I I
i s  v e ry  b r i e f  and should be fun to  t a k e ."
D is t r ib u te  a copy of P a r t  I I  of the t e s t  to  each s tu d e n t .
Read to  th e  s tu d e n ts :  "Follow the  d i r e c t io n s  to  the  t e s t  as I  read
them a lo u d ."
"As your te ach e r  reads  each s ta te m e n t ,  draw a c i r c l e  around the
face  which shows how you f e e l  about t h a t  s ta te m e n t ."
"Are th e re  any q u e s tio n s  about the t e s t ? "  (Pause; answer any q u e s t io n s . )
N ote : P lease  read  aloud each s ta tem en t to  th e  s tu d e n ts ,  g iv in g  them
ample time to  choose the a p p ro p r ia te  response and c i r c l e  i t .
When the  s tu d e n ts  have completed the t e s t ,  
read  to  the  s tu d e n ts :  "P lease  pu t your m a te r ia l s  on your desk. You have 
completed the  t e s t .  P lease  remain s e a te d  u n t i l  I  c o l l e c t  a l l  the 
t e s t s . "
ANSWER SHEET PART I
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Name__________________________________ School___________________________
B irthday_____________________________ Grade__________________ ________________
(month) (day) (year)
Teacher__________________________
Boy______ G ir l______ (check one)
Black______ White______ Other_______  (check one)
D ire c t io n s :  Read each q u e s t io n  c a r e f u l ly  as your te a c h e r  reads  i t  a loud .
For each q u e s t io n ,  decide which answer i s  c o r r e c t .  On th i s  answer s h e e t ,  
b lacken  the l e t t e r  of the c o r r e c t  answer to  each q u e s t io n .
Example: 1. When Johnny r e le a s e s  h is  b a s k e tb a l l  on the s lo p in g  driveway,
the b a l l  w i l l  r o l l . . .
A U p h i l l .
B Downhill.
C Nowhere.
D To the s id e .
Since "dow nhill"  i s  th e  c o r r e c t  answer, the  l e t t e r  "B" i s  blackened on
the answer sh e e t  bes id e  q u e s t io n  number 1.
Answer: 1. (A) O  (C) (D)
P lease  use only  a p e n c i l  on t h i s  t e s t .  E rase  a l l  changes c a r e f u l ly .
Your te ach e r  w i l l  read each s ta tem en t and answer once. She may no t r e ­
pea t  a s ta te m e n t ,  t e l l  you what a word means, o r  h e lp  you w ith  a problem. 
You must i n t e r p r e t  a l l  p i c t u r e s ,  g raphs, c h a r t s ,  and i l l u s t r a t i o n s  by 
y o u r s e l f .  Do no t tu rn  your t e s t  bo o k le t  over u n t i l  your te a c h e r  t e l l s  
you to  do so.
2 . (A) (B) (C) (D) 12. (A) (B) (C) (D)
3. (A) (B) (C) (D) 13. (A) (B) (C) (D)
4 . (A) (B) (C) (D) 14. (A) (B) (C) (D)
5. (A) (B) (C) (D) 15. (A) (B) (C) (D)
6. (A) (B) (C) (D) 16. (A) (B) (C) (D)
7. (A) (B) (C) (D) 17. (A) <B> (C) (D)
8. (A) (B) (C) (D) 18. (A) (B) (C) (D)
9. (A) (B) (C) <D) 19. (A) (B) (C) (D)
10. (A) (B) (C) (D) 20. (A) (B) (C) (D)
11. (A) (B) (C) (D) 21. (A) (B) (C) (D)
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SCIENCE TEST QUESTIONS PART I
J o h n 's  Sore Throat
John d i d n ' t  f e e l  w e l l .  Mother put him to  bed and c a l le d  Dr.
Smith.
2 . Dr. Smith took a sample o f something from the back of 
Jo h n 's  t h r o a t .  He took i t  w ith  him to  a p la c e  where 
o th e r  doc to rs  work. Dr. Smith wanted th ese  doc to rs  to  
A see w hether Jo h n 's  th r o a t  was so re .
B f in d  out w hether John had a f e v e r .
C f in d  out what d ise a se  germs were in  Jo h n 's  t h r o a t .
D f in d  out how the  germs go t in  Jo h n 's  t h r o a t .
3 . The doc to r  gave Mother medicine fo r  John. On the b o t t l e  
i t  s a id ,  "One teasp o o n fu l every  four h o u r s ."
Mother should g ive  John the medicine 
A every  time he coughs.
B in  l a r g e r  d o ses .
C j u s t  as  th e  d o c to r  o rdered .
D a f t e r  every meal and befo re  going to  s le e p .
4 .  Mother would n o t  l e t  Jo h n 's  s i s t e r ,  A l ic e ,  p lay  w ith  him 
w hile  he was s i c k .  She s a id ,  " I t  i s  b e s t  not to  be too 
c lo se  to  Jo h n ."  John would b e s t  p r o te c t  h i s  fam ily  and 
keep germs from spread ing  by
A covering  h i s  mouth and nose when he coughed or sneezed. 
B keeping th in g s  out of h i s  mouth.
C tak in g  h i s  m edicine.
D r e s t i n g  q u i e t l y  in  bed a l l  day.
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Toy Shop
One day some boys and g i r l s  went to  the toy shop to  buy and look
a t  to y s .
5 . Mary and Jane each bought th e  same kind of rubber  b a l l  in
the s t o r e .  They went ou t o f  the  s to re  and p layed w ith  them.
Mary s a id ,  "My b a l l  bounces h ig h e r  than  yours , J a n e ."
Jane r e p l i e d ,  " I 'd  l i k e  to  see you prove t h a t . "  What should 
Mary do?
A Drop both b a l l s  a t  the same time from th e  same h e ig h t  
and measure how f a r  each one bounces.
B Throw bo th  b a l l s  a g a in s t  a w a l l  and see how f a r  each 
b a l l  bounces o f f  the  w a l l .
C Drop each b a l l  from a d i f f e r e n t  h e ig h t  a t  the  same time 
and measure the h e ig h t  o f  each bounce.
D Throw th e  b a l l s  down a g a in s t  the f lo o r  and see how they
6. Jane bought h e r  l i t t l e  s i s t e r  a ro ly -p o ly .  She wondered 
why i t  w o u ld n 't  s ta y  on i t s  s id e .  She decided t h a t  i t  
was because
A a sp r in g  in s id e  p u l le d  the  toy  back.
B most o f  the  weight was c lo se  to  the  bottom.
C the bottom  was round and smooth.
D i t  rocked back and f o r th  on a smooth s u r fa c e .
7. Mary bought h e r  l i t t l e  s i s t e r ,  Ann, a bubble pipe to  p lay
w ith .  When th e  bubble was th e  s iz e  of the one in  the
p i c tu r e ,  Ann took the p ipe  out of her  mouth. What do you
th in k  happened to  the  bubble?
A i t  b u r s t  w ith  a POP.
B i t  flew up in to  the  a i r ,
C i t  got sm a lle r  and s m a lle r .
D i t  s tayed  on the  p ipe  w ith o u t  g e t t in g  b ig g er  o r  s m a l le r .
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Fun With A Garden 
The Jrown fam ily  wanted to  p lan  a sp r in g  flow er and v eg e tab le
garden.
8. Sue wanted to  t e s t  some of her  f a t h e r ' s  f e r t i l i z e r  to  see 
i f  i t  would r e a l l y  make p la n ts  grow b e t t e r .  She thought 
of th re e  d i f f e r e n t  experim en ts .
Y7
S o i l  and 
f e r t i l i z e r
Experiment 1. Add f e r t i l i z e r  
to  one f low erpot o f s o i l .
P la n t  th re e  bean se e d s .  Watch 
them grow w hile  g iv in g  them 
each th e  same c a re .
IT
S o i l  and 
f e r t i l i z e r
e
S o il  and 
f e r t i l i z e r
Experiment 2 . Get two 
flow p o t s .  Add f e r t i z e r  to  
th e  s o i l  of both p o ts .  P la n t  
th re e  bean seeds in  each p o t .  
Watch them grow w hile  g iv in g  
them th e  same c a re .
±tt
S o il  only S o i l  and
_____________________f e r t i l i z e r
Experiment 3 . Get two f lo w e rp o ts .
Add f e r t i l i z e r  to  one f lo w erp o t .
P la n t  th re e  bean seeds in  each.
Watch them grow w hile  g iv in g  them the 
same c a re .
Which experiment would show i f  t h i s  f e r t i l i z e r  was good fo r  
t h e i r  p la n ts ?
A Experiment 1 
B Experiment 2 
C Experiment 3
D None o f  th e  experim ents above w i l l  t e l l  h e r  any th ing  about 
the  f e r t i l i z e r .
6 6
10 .
Sue road on Clio back o f the package o f l e t t u c e  seed s ,  "Thin 
the p la n t s  to  s tand  4 to  6 inches a p a r t  in  the  row." What 
Ls the b e s t  reaso n  fo r  doing th i s ?
A To g ive each p la n t  enough room, a i r ,  s u n l ig h t ,  and w ater
15 To g e t  more p la n ts  in to  a garden
0 To make the garden p r e t t y
)) To grow many kinds of p la n t s
John counted th e  tomatoes p icked from h i s  garden each week. 
He k e p t  t h i s  r e c o rd .
Number of Tomatoes Picked Each Week
Week of 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17.18.
Ju ly  1 
J u ly  8 
J u ly  15 
J u ly  22 
Ju ly  29 
August 5 
August 12 
August 19 
August 26 
September 2 
September 9 
September 16 
September 23 
September 30
XXXXXXX
XXXXXXXXXXXXXXXXX
xxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
x m x x x m x m x m x m x x x x x x x
xxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
During which week d id  John p ic k  the  most tomatoes? 
A J u ly  22 
B August 5 
C September 2 
D September 23
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11. Sue saw a new b ird  come to  t h e i r  garden. In  a book she
(round i t s  p ic tu r e  and a c i r c l e  graph to  show what the b i rd  
e a ts  in  summer.
What the New Bird Key to
Eats  in  Summer C irc le  Graph
1 | In se c ts
Weed seeds 
Grainmm
From t h i s  graph, she was ab le  to  t e l l  t h a t  t h i s  b i rd  was 
A h e lp fu l  and a te  m ostly  i n s e c t s .
B h e lp fu l  and a te  g ra in .
C h e lp f u l  and a te  m ostly  weed seeds .
D harmful and a te  m ostly  g ra in
The P e t Shop
Mr. Lang went to  the  p e t  shop. On E a s t e r ' Sunday he gave a baby 
chick  to  B e t ty ,  a baby duck to  Mary, and a w hite  r a b b i t  to  Jo e .  Mary 
looked a t  h e r  duck. She saw th a t  i t  was a good swimmer and t h a t  i t  
l ik e d  w a te r .  I t  would l iv e  b e t t e r  in  w ater than  the ch ick  because i t  
was covered w ith  o i l y  f e a th e r s .
12. What d id  Mary see t h a t  helped  the  duck swim?
A Strong wings 
B Webbed f e e t  
C A s h o r t  t a i l  
D A s h o r t  b i l l
6 8
A V i s i t  to  a Ranch
One summer Ralph v i s i t e d  h is  u n c l e ' s  ranch in  Wyoming. One of 
the th in g s  he l ik e d  b e s t  was r id in g  h i s  u n c l e ' s  h o rse s .
13. As he was r id in g  one day he found a l i t t l e  s tream . He had
heard h i s  unc le  say th a t  i t  u s u a l ly  r a in s  v e ry  l i t t l e  in  
Wyoming, so he wondered where the  w ater  came from. Which
one of th e  fo llow ing  would be most l i k e l y  to  h e lp  answer h i s
q u es tio n ?
A Looking a t  the  c o lo r  of th e  w ater  
B Riding downstream u n t i l  he meets a l a r g e r  stream
C Counting the days to  the  nex t ra in s to rm  
D Riding h i s  horse  upstream
.14. R alph 's  u nc le  t e l l s  him t h a t  th e  w a te r  from t h i s  stream
f i n a l l y  flows in to  the  P a c i f i c  Ocean. " I f  a l l  the  w ater 
flows in to  th e  ocean, how does i t  g e t  back upon the land?" 
he wonders. Which of the fo llo w in g  i s  th e  b e s t  answer?
A Water soaks in to  the bottom of the  ocean and r e tu rn s  to  
the mountains underground.
B There a re  some stream s t h a t  flow in la n d  from the  ocean.
C Water i s  made in  the mountains and d o e s n ' t  have to  come 
back from th e  ocean.
D Ocean w ater  evapora tes  and i s  r e tu rn e d  to  th e  land by 
w inds .
15. R a lph 's  unc le  was w orried  about the  la rg e  amount of to p s o i l  
he had been lo s in g  from h is  ranch because of s o i l  e ro s io n .  
Less t o p s o i l  would be l o s t  i f  he
A t r i e d  to  g e t  g ra ss  and p la n ts  w ith  deep ro o ts  to  grow.
B p u t some sheep w ith  th e  c a t t l e  on th e  r a n g e .
C p la n te d  some p o ta to es  o r o th e r  b ee t  crops on the range.
D b u i l t  up the  banks of th e  s tream .
16. Although i t  i s  e a r ly  in  J u ly ,  he sees  snow on the peaks of 
the  d i s t a n t  Grand Teton M ountains. From t h i s  he would decide 
th a t
A i t  snowed in  th e  mountains a week befo re  he reached h is  
u n c l e ' s  ranch .
B the  peaks of a l l  mountain ranges a re  covered w ith  snow a l l  
year  around.
C i t  i s  c o ld e r  on the  mountain peaks than  on h i s  u n c le 's  
ranch .
D i t  snows a l l  year  round on the mountain peaks.
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Our Temperature Chart
M ary's c la s s  kept a record  o f hou rly  tem p era tu re s ,  indoors and 
o u tdoors ,  on a sp r in g  day. They s tu d ie d  t h e i r  c h a r t .
8 9 10 11 12 1 2 3
a.m. a.m. a.m. a.m. noon p.m. p.m. p.m.
Indoor 62° 71° 80° 75° 72° 74° 75° 72°
Outdoor 60° 67° 71° 78° 80° 78° 77° 75°
17. At what time was the room too cold  fo r  comfort? 
A 8 a.m.
B 11 a.m.
C 1 p.m.
D 3 p.m.
Indoor thermometer Outdoor thermometer
"I -1 0 0 °
-90°
1-80°-70°
-60°
drawn here  show th e  tem perature  as i t  was a t
19. On t h i s  day the  c h i ld re n  would have needed to  wear l i g h t  wraps
A to  school in  the  morning and on the  way home f o r  lunch
a t  noon.
B only  to  school in  the  morning 
C outdoors  throughout the  day.
D a t  no time du rin g  the day.
20. The time of day when th e re  was the  g r e a t e s t  d i f f e r e n c e  be­
tween indoor and outdoor tem pera tu res  was
A 8 a.m.
B 9 a.m.
C .10 a,m.
D 12 noon
1
- 100°
-90°
-80°
■70°
■60°
18. The thermometers 
A 9 a.m.
B 10 a.m.
C 12 noon 
D 2 p.m.
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The Sm iths ' Automobile Trip
One summer th e  Smith fam ily took a t r i p  to  the West. On th e i r  
way they  drove ov.er the  mountains on a winding road c a l le d  T r a i l  Ridge 
Road. They stopped fo r  a p ic n ic .
21. While Joe was s i t t i n g  under a t r e e ,  he watched a b ird
g e t t in g  in s e c ts  from between th e  cracks of the b a rk .  He 
remembered th a t  the  shape of the b i r d ' s  beak shows the kind 
of food th e  b i r d  e a t s .  Which beak do you th in k  the b ird  
had?
Oc
Name
Teacher
PART I I
Grade
School
D ire c t io n s :  As your te a c h e r  read s  each s ta te m e n t ,  draw a c i r c l e  around
the  face  which shows how you f e e l  about t h a t  s ta te m e n t .
Example:
1. My language c la s s  t h i s  year makes me f e e l  l ik e  t h i s :
2. My math c l a s s  t h i s  y ear  makes me f e e l  l i k e  t h i s :
3 . My read in g  c l a s s  t h i s  year makes me f e e l  l i k e  t h i s :
4 .  My sc ien ce  c la s s  t h i s  year  makes me f e e l  l ik e  t h i s :
My s o c ia l  s tu d ie s  c la s s  t h is  year makes me f e e l  l ik e  th is :
My s p e l l in g  c la s s  t h i s  year  makes me f e e l  l ik e  t h i s :
What we le a rn  in  sc ien ce  c la s s  t h i s  year  makes me f e e l  l ik e  t h i s :
What we do in  sc ien ce  c la s s  t h i s  year  makes me f e e l  l ik e  t h i s
What we learned  in  sc ience  c la s s  l a s t  year  made me f e e l  l ik e  th is
What we did  in  sc ience  c la s s  l a s t  year made me f e e l  l ik e  t h i s :
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